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ABSTRACT

This volume is intended to serve as a quick reference catalogue to
296 arms control verification proposals originating in the publications
and statements of governments and intergovernmental bodies as well as the
academic literature on the subject.

Each proposal has been abstracted and classified according to two main
criteria: the arms control objectives with which it is concerned and
the types of verification methods involved. Included are a Reference
Matrix, a Subject Index and an Author Index which permit easy access by
the reader to any proposal abstract in which he or she may be interested.

Chapters in the Compendium are organized according to methods of
verification. Each chapter includes an introductory discussion of the
method followed by the proposal abstracts which deal prominently with
that verification method. A general introduction to the volume is also
provided.

RESUME

Le présent répertoire est un index permettant de retrouver facilement
et rapidement n'importe laquelle des 296 propositions concernant la vérification
de la limitation des armes, tirées des publications et des comptes rendus
des gouvernements et organismes intergouvernementaux ainsi que des documents
didactiques sur le sujet.

Chacune de ces proposition a &té condensée et classée en fonction de
deux critéres principaux: les objectifs de la limitation des armes et les modes
de contrdle en cause. Le lecteur pourra, au moyen de la liste de référence, de
1'index général et de 1'index d'auteurs retrouver facilement tous les condensés
de propositions qui 1'intéressent.

Les chapitres du volume sont distribués suivant les méthodes de con-
trdle. Chacun d'eux comprend une analyse préliminaire de la méthode,suivie
des condensés des propositions qui s'y rapportent tout particuli@rement. Le
lecteur trouvera également une introduction générale a cet ouvrage.
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PREFACE

The primary research for the Compendium was undertaken
by Mr. J. Lamb and Mr. A. Crawford in the summer of 1977.
It was substantially revised by the latter author some time
after and then edited for official distribution at the
Operational Research and Analysis Establishment (ORAE),
Department of National Defence, by Mr. G.D. Kaye and
Dr. E. Gilman. 1In June 1980 the amended version was published
concurrently as a Canadian contribution to the U.N.
Conference of the Committee on Disarmament in Geneva
(DC/99) and as an ORAE Report (No. R73). This latest
edition of the Compendium is the result of a major
revision and updating of the original publication by
Mr. Crawford and of the editorial scrutiny of LCol
F.R. Cleminson, Mr. D.A. Grant and Dr. Gilman.

The work was conducted under the auspices of the
Directorate of Strategic Analysis at ORAE. The following
provided invaluable advice and assistance during the early
stages of this project: Dr. K.J. Calder, Dr. J.S. Finan,
Capt(N) J.D. Toogood and the Arms Control and Disarmament
Division, Department of External Affairs. The authors
and editors wish to make clear, however, that the views
expressed in this volume are theirs alone and in no way
can be attributed to either the Department of National Defence
or the Canadian Government.

AVANT-PROPOS

Les deux auteurs ont entrepris durant 1'été de 1977 le
travail de recherche ayant mené 3 la rédaction du premier
répertoire. Ce répertoire a été remanié substantiellement
et mis 3 jour pour sa publication officielle au centre
d'Analyse et de Recherch Operationnelle (CAR Op) par
MM. G.D. Kaye et E. Gilman. Ensuite, le 12 juin 1980, il
a été présenté par le Canada a la conférence du Comité du
Désarmement, a Genéve, sous le titre abrégé de CD/99 et
publié simultanément comme rapport no R73 du (CAR OP). Le
répertoire a été revu et augmenté par M. Crawford durant
l'hiver et le printemps de 1981, ce qui a donné cette
deuxiéme édition. LCol F.R. Cleminson, M D.A. Grant et
Dr. Gilman ont age en tant qu'éditeurs.

Le travail s'est fait sous l'égide du CAR Op/Direction
de l'analyse stratégique. Les personnes suivantes ont
apporté un précieux concours, par leur aide et leurs conseils,
a la rédaction de ce rapport: MM K.J. Calder, J.S. Finan,
le capitaine (M) J.D. Toogood et les membres de la Direction
du contrdle des armements et du désarmement du ministeére des
Affaires extérieures. Les auteurs et les réviseurs désirent
cependant établir clairement que les opinions exprimées dans
le répertoire n'engagent qu'eux-mémes et ne peuvent en aucune
fagon ©tre attribuées au ministore de la Défense nationale
ou au governement du Canada.
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COMPENDIUM OF ARMS CONTROL VERIFICATION PROPOSALS

INTRODUCTION

THE IMPORTANCE OF VERIFICATION

An arms control agreement is essentially an agreement between
states to undertake restrictive measures with regard to their military
forces, which are expected to result in decreased likelihood of war.
Since the benefit to each assenting state arises from the compliance of
the other signatories there is a natural desire for some form of external
assurance that these signatories are fulfilling their obligations.

In simple terms verification is the means by which such assurance is
gained. Consequently the nature of the verification measures associated
with an arms control agreement is usually of vital importance both to
the successful negotiation of the agreement and to its successful
operation once it enters into force. In any vprotracted arms control
negotiations different verification proposals are likely to bc made by
different participants, and successful negotiation may well depend on
an acceptable compromise being reached between these proposals. This
appears to be the case for virtually all kinds of prospective arms
control topics from general and complete disarmament to control of
specific weapon types or limited geographic areas.

It is therefore to be expected that,in the post war years during
which arms control negotiations have been almost continuously in pro-
gress, large numbers of verification proposals have been put forward
from many sources. Many have been made in connection with arms control
topics that are still under discussion, if not active negotiation;
others have been put together by interested analysts and published in
the open literature. Even those proposals which are geveral years old
may remain highly relevant to current conditions.

PURPOSE

This volume is designed with three objectives in mind. The primary
aim is to survey as many verification proposals as possible using the
records of official bodies and academic literature, with the view to
creating a quick reference catalogue which would incorporate summaries
of the proposals. The organization of the Compendium mainly reflects
this objective.

Two other, secondary aims are also envisaged. One is to vnrovide
as complete an historical survey as is feasible. The other is to
provide a document which could be used as an introduction for those
new to the field, to enable them to acquire a basic grasp of the topic.

This second edition of the Compendium supercedes CD-99 (ORAE REPORT
NO. R73) published in June 1980.
SCOPE

Both governmental and non-governmental verification proposals are
included in the Compendium. An attempt has been made to incorporat:. all

major, unclacsified proposals made by povernmental representatives in the
Committee on Disarmament, 19709-1980 (()I)), Lhe Conterepnce of Lhe
Committee on Disarmament, 1970-1978 (cch), and The Righteen Nation Committec ou
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Disarmament, 1962-1969 (ENDC). TIn addition, arms control treaties and agree-
ments possessing verification provisions have been included. There is

no quarantee, however, that all government pnroposals and agreements

have been found.

The review of non-governmental proposals includes those by academics
and by international bodies and covers the period from 1962 to 1981
(Spring), though most attention has been given to the last decade.
Coverage includes periodical articles, pamphlets, documents and books.

A verification proposal is defined as a statement or document ad-
vocating, supporting, rejecting, describing or evaluating a verifi-
cation system. Only proposals considered to be significantly substan-
tive are abstracted separately. Statements which support or reject
a prior proposal are usually appended to the abstract of that pronosal.
General statements on the need or lack of need for verification are,
for the most part, not incorporated into the Compendium. Tt should
be emphasized also that within these limits the Compendium is not
intended to include everything said by every country on the issue of
verification.

FORMAT OF THE ABSTRACTS

The summary of each verification proposal states:

1) The arms control topic or objective to which the proposal is

related.

2) The verification types involved, that is the kind of inspection,
observation equipment, monitoring agency or procedures for
verifying a signatory's compliance with the provposed arms
control agreement.

The source document for the proposal and any related documents.

A summary of the verification proposal itself, giving a fair

representation of the salient points of the verification

mechanism proposed.

5) In a few abstracts, selected comments on the proposal by parti-
cipating states have been added.

=W
~—

ARRANGEMENT

The aim of preparing this volume is to provide access to written
information on the subject of arms control verification rather than to
pass judgement on the efficacy of the various provosals. However, in
view of the large number of proposals it has been necessary to organize
the abstracts for easy access. This process has unavoidably involved
some degree of subjlective decision by the authors, but they have en-
deavored to keep this to a minimum and to avoid biased statements.

There are various ways in which the summaries could be arranged,
however, since verification is the topic of the Compendium, it is this
basis which has been chosen. The proposal abstracts are, therefore,
distributed into 15 chapters, each dealing with a particular verifica-
t" .1 method and containing the proposals which are considered to have
adopted that method as the most prominent instrument of wverification.
Within each chapter, abstracts are arranged sequentially according to
the categories along the horizontal axis of the "Reference Matrix",
that is, by the arms control topic with which they deal. Fach chapter
begins with a brief introduction deseribing in rencral the sienificant
features of the verification method concerned.
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Chapters A to D deal with verification by direct on-site inspection of
facilities; chapter A general or comprehensive in-
spection, chapter B selective or partial inspection,
chapter C progressive inspection (i.e. increasing as
confidence develops), and chapber D with control or
observation posts.

Chapter E deals with verification by examination of records.

Chapter F describes proposals for verification by exploiting each indivi-
dual citizen's conscience to report on posscible viola-
tions by their own government.

Chapters G to I deal with verification by direct observation, the various
instruments used for that purpose and their limitations.
Chapter G deals with short-range sensors, charter H
with remote sensors, chapter I with seismic sensors.

Chapters J and K deal with verification by evaluating information either
from published documents or from freely exchanged
international status reports.

Chapter L covers proposals for verification by national self-super-
vision or self-inspection.

Chapters M to O deal with the mechanisms for ensuring that suspected
violations are given international consideration. They
deal respectively with complaints procedures, international
control organizations, and review conferences.

CLASSIFICATION BY ARMS CONTROL OBJECTIVES

It is probable that many of the potential users of the Connendium
will be concerned with the negotiation of a specific arms control agree-
ment, for example control of the production of chemical weapons. To
assist such users a two way classification has been introduced. 1In
addition to the classification by verification method exemplified by
the division into chapters, a classification by arms control objective
has been made. Examination of the set of proposals indicates seven main
arms control objectives or topics, to which we have added a category
"any arms control agreement" for cases where the verification method is
claimed to have general applicability. With this addition the eight
main topics or objectives are as follows:

1. Control of Nuclear Weapons
. Control of Chemical and Biological Weapons
. Restrictions on Other Weapons of Mass Destruction
. Control of Conventional Weapons
. Regional Arms Control
. Arms control through Control of Military Expenditures
+ General and Complete Disarmament
. Any Arms Control Agreement
s might be expected arms control has concentrated heavily, but not
exclusively, on the control of actual weapons as is shown by the fact
that a very large percentage of the proposals relate to objectives 1, 2
and 4 in the above list. Tt has therefore been convenient to subdivide
these objectives further according to what it is proposed to control.
Thus in the case of chemical and biological weapons control mirht be
exercised by monitoring research and development, by controlling pro-
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duction or stockpiling of weapons, or by destroying agreed quantities of
weapons or agents. In the case of nuclear weapons control, control

EE is attempted by restriction of research and development, bans on
testing, restrictions on nuclear proliferation, control of fissionable
= materials and control of various types of delivery vehicles. Con-
ventional weapons limitation can relate to weapons used in sea, land
or air environments.

With the division into more limited objectives or subobjectives
the original list of eight topics or obJectives is expanded to the
25 listed in the "Reference Matrix".

THE REFERENCE MATRIX EXPLAINED

The two-way classification by verification method and by arms control
objective is displayed in the chart entitled "Reference Matrix" which
follows. In the matrix (or table) the column headings list the 25
arms control objectives described above. Down the left side of the
matrix the row descriptors list the various verification methods
included in the proposal, arranged in the same way as are the chapters.
In the boxes formed by the intersection of rows and columns are given
the proposal reference numbers for those proposals which employ thet
particular combination of arms control objective and verification method.

The matrix makes it possible for the reader to turn easily to the
relevant verification proposals whether he is interested in a particular
arms control problem (in which case he reads down the appropriate
2 column) or in a specific verification method (in which case he reads
t! along the appropriate row).

The matrix also serves to resolve another problem. Many of the
- verification proposals are complex, perhaps combining several verifica-
" tion methods, or relating to two or more arms control objectives. 1In
the written text such proposals have been placed in the chapter cor-
responding to the abstractor's assessment of the verification method
which is most prominent in the proposal. However, in the matrix it
is possible to indicate all the verification methods included in a
proposal by putting the proposal reference number in all relevant rows;
or if the proposal deals with more than one objective by putting the
reference number in each of the relevant columns. The matrix therefore
gives a complete and objective picture of the inter-relationships
involved in each specific proposal.

Finally, the matrix provides, in a compressed and easily comprehended
form, an overview of the history of arms control verification. Those
boxes in the matrix where the proposal references are most numerous
show clearly the arms control objective verification combinations which
have received most attention in the past, and the emnty squares indicate
combinations which have not yet been seriously considered. Other de-
ductions of some significaire can be made by the interested reader;
for example looking at the row corresponding to chapter B it is apparent
that selective on-site insmection has been considered an arpronriate
verificatior iethod £ nearly all arms control objectives; looking down
the columns ... “her :al and biological weapons it can be seen that
most of the ver: ication methods so far conceived have been nronosed as
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a means of control, so far without conspicuous success.

It should be noted that certain of the numbers in the matrix are
underlined. These refer to the proposal abstracts which deal with
existing international agreements or those likely to be of the broad-
est interest to the reader.

A thesaurus to the terminology used in the matrix is also provided,
showing synonymous, hierarchical and other types of cross-references
between words and phrases. Use of this thesaurus will help to identify
proper subject access terms.

INDEXES

In addition to the Reference Matrix, subjlect access to the proposals
is possible through the Subject Index at the end of the volume. Because
of limitations on space, it is not possible to include all potentially
useful access points in the matrix; consequently, the Subject Tndex
is included to provide this more detailed subject access.

In addition, an index has been provided to the authors of the pro-
posals. This Author Index covers perscnal authors, corporate todies,
governments and intergovernment organizations. TFinally, a list of
working papers by CD, CCD and ENDC docurient numbers has been included.

REFERENCE NUMBERS

It is possible to glean additional information from the reference
numbers apart from the location of the abstract in the Compendium to
which they refer. The chapter is indicated by the first letter in the
reference number which thus identifies the most prominent type of
verification method involved in the proposal. The letter appearing
within the brackets identifies the type of source: A for an academic
source (usually an individual); G for a governmental source; I for an
intergovernmental body; and T to indicate an actual arms control agree-
ment. Finally, the two digits which appear within the brackets follow-
ing the type of source refer to the year in which the proposal was
made.

Type of

Chapter source

BIX(173)

~

Identification Year of
number within publicaticn
chapter
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REPERTOIRE_DES PROPOSITIONS VISANT LA VERIFICATION

DE 1A LIMITATION DES ARMEMENTS

INTRODUCTION

!
v

L' IMPORTANCE DE LA VERIFICATION

Un accord sur la limitation des armements est essentiellement
un arrangement dans le cadre duquel des pays s'engagent les uns vis-a-vis
des autres a prendre des mesures visant & limiter lcurs forces militaires
en vue de diminuer les risques de déclenchement d'unc guerrce. Comme
les bienfaits d'un tel accord pour chaque pays signataire diépendent du
respect des dispositions dudit accord par les autres pavs signataires, il
est normal qu'on veuille s'assurer par des moyens cxtérieurs que chaque
pays respecte ses obligations. En termes simples, disons que la véri-
fication est le moyen gri3ce auquel on peut obtenir cette assurance.

C'est donc dire que la nature des mesures de vérification reliées & un
accord sur la limitation des armements revét généralement une importance
vitale pour le succés non seulement des négociations, mais également de
1'exécution de 1'accord. Tout exercice prolongé de négociations visant
un accord de limitation des armements peut donner lieu a diverses propo-
sitions de vérification venant de divers participants, et le succés des
négociations peut alors fort bien dépendre de la volonté des participants
d'en arriver 2 un compromis. C'est ce qui semble se passer pour prati-
quement tous les objets possibles de limitation des armements, du
désarmement général et complet jusqu'au contrdle de certains types
d'armes ou de zones restreintes.

L 4

. 4 '1‘u‘1~vv TPerYT

I1 était donc normal que 1'on voit mettre de 1l'avant dans
les années d'aprés-guerre, annfes au cours desquelles les négociations
visant la limitation des armements n'ont presque jamais cessé de
progresser, un nombre considérable de propositions de vérification
émanant de nombreuses sources. Nombre de ces propositions portaient sur
des sujets qui font encore 1'objet de discussions, si ce n'est de
sérieuses négociations; d'autres ont été réunies par des analystes
s'intéressant a la question et elles ont été publiées dans des documents
connaissant une diffusion libre. Méme les propositions qui remontent a
plusieurs années peuvent encore revétir un immense intérét dans les
conditions actuelles.

?
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Le présent ouvrage s'inspire de trois objectifs, dont le
principal consiste a examiner soigneusement le plus grand nombre possible
de propositions de vArification tirées de comptes rendus d'organismes
officiels et d'ouvrages didactiques sur le sujet, en vue de dresser un
index de consultation facile contenant des résumés des propositions. Le
plan du répertoire refléte en grande partie cet objectif.
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On vise également deux autres objectifs: d'abord offrir une
étude historique aussi compléte que possible, et ensuite, mettre a la
disposition de ceux qui sont profanes en la matiére un ouvrage qui leur
permettra de s'initier & la auestion,

Cette seconde Adition du Répertoire remplace le document
CD-99 (ORAE REPORT NO. 73) publié en juin 1980.

PORTEE

Le Répertoire présente des propositions de vérification émanant
de milieux tant gouvernementaux que non gouvernementaux. Les auteurs se
sont efforcés de rassembler toutes les propositions revétant une impor-
tance majeure parmi lecs propositions non classifiées, du point de vue
de la sécurité, qui ont été mises de 1l'avant par les représentants de
gouvernements en 1979 et en 1980 devant le Comité du désarmement (CD),
de 1970 3 1978 devant la Conférence du Comité du désarmement (CCD) et de
1962 a 1969 devant le Comité des dix-huit puissances sur le désarmement
(ENDC). On a également tenu compte des traités et des accords sur la
limitation des armements aqui renferment des dispositions concernant la
vérification. Cependant, il n'est pas possible de certifier qu'on a
retrouvé la totalité des propositions et des accords gouvernementaux.

L'analyse des propositions &manant de milieux non gouverne-
mentaux a porté sur la période allant de 1962 a 1981 (printemps), bien
qu'on se soit concentré davantage sur la derniére décennie; il s'agit
de propositions venant de milieux universitaires ainsi que d'organismes
internationaux et publiées dans des articles de revues, des opuscules,

des dossiers et des livres.

Par proposition de vérification, on entend un exposé ou un
document dans lequel on préconise, appuie, rejette, décrit ou évalue
un systéme de vérification. Seules les provositions jugées solides ont
fait 1'objet d'un condensé&. Les exposés appuyant ou rejetant une propo-
sition sont généralement ajoutés au condensé de la nroposition en
question. La plus grande partie des exposés généraux sur la nécessité
ou 1'absence des mesures de vérification n'ont pas été incorporés au
répertoire. Il faut souligner également que dans le cadre de ces limites,
le Répertoire n'a pas &té congu pour consigner tout ce qui a &té dit par
tous les nays sur la question de la vérification.

FORME. DES_ CONDENSES

Chaque résumé de proposition de vérification indique:

1) 1le sujet ou 1l'objectif de limitation des armements
auquel la proposition se rattache;

2) les méthodes de vérification en cause, c¢'est-a-dire
le genre d'inspection, 1'équipement d'observation,
1'organisme ou les procédures de surveillance nécessaires
pour vérifier jusqu'a quel point un pays signataire
respecte 1'accord nroposé de limitation des armementss
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3) 1le document d'ou a été tirée la proposition, et tout
document connexe;

4) les grandes lignes (résumé) de la proposition de
vérification, donnant une bonne idée des principales
caractéristiques des mécanismes de vérification proposés;

5) (dans quelques cas, on a ajouté certaines ohservations
sur la proposition formulées par les pays participants).

DIVISION DE L'OUVRAGE

La publication du présent ouvrage a pour but de rendre acces-
sibles des données écrites sur la vérification de la limitation des
armements; il ne s'agit pas d'émettre un jugement sur l'efficacité des
diverses pnropositions. Compte tenu, cependant, du nombre élevé de
propositions, il a été nécessaire de présenter les résumés sous une
forme facilitant la consultation, ce agui a obligé les auteurs a faire
un choix empreint nécessairement d'une certaine subjectivité. Mais
ceux-ci se sont efforcés d'éliminer le plus possible cet élément de
subjectivité et d'éviter les jugements de parti pris.

On avait le choix entre diverses formules, mais on a retenu la
méthode de vérification comme division élémentaire puisque c'est la
vérification qui est le théme du répertoire. Les condensés de proposi-
tions sont donc répartis en quinze chapitres; chacun de ces chapitres
porte sur une méthode narticulidre de vérification et présente les
propositions qui sont censées faire apnpel a cette méthode comme instru-
ment privilégié de vérification. Les condensés se retrouvant dans
chacun des chapitres sont présentés dans 1'ordre des rubriques apparais-
sant en abcisse de la grille de référence, c'est-a-dire suivant le sujet
de limitation des armements auquel ils se rapportent. Chaque chapitre
commence par une courte introduction décrivant en termes généraux les
éléments importants de la méthode de vérification en question.

Les chapitres A a D portent sur la vérification faisant appel a
1'inspection directe, in situ, des installations,
soit inspection générale ou compléte (chapitre A),
inspection sélective ou partielle (chapitre B),
inspection progressive, c'est-a-dire s'intensi-
fiant au fur et a mesure que la confiance
s'installe (chapitre C), et postes de contrdle
ou d'observation (chapitre D).

Le chapitre E porte sur la vérification faisant apnel a 1'examen des
dossiers,

Le chapitre F décrit les pronositions de vérification faisant apnel a la
conscience de chaque citoyen ayant le devoir de
signaler les cas de violation dont son propre
gouvernement pourrait se reudre coupable.

Les chapitres G a 1 traitent de la vérification au moyen de 1'obser-
vation directe, et décrivent les divers instru-
ments prévus d cette fin, en nrécisant leurs
limitations: détecteurs a courte portéc (chapitre
), disnositifs de télédétection (chapitre H) et

détectonrs séismiques (chapitre 1),
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;_, Les chapitres J et K étudient la vérification faisant appel a
: 1'évaluation des informations tirées soit de
>!! publications, soit de rapports de situation
t échangés librement entre les nations.

Le chapitre L examine les propositions de vérification faisant appel a
des mécanismes d'auto~-supervision ou
d'auto-inspection.

’!! Les chapitres M 4 O étudient les mécanismes permettant de s'assurer que
‘ les cas soupgonnés de violation sont examinés

) au niveau international. Le chapitre M traite
3 des procédures d'instruction des plaintes, le
chapitre N, des organismes internationaux de
contrGle, et le chapitre 0, des conférences
d'examen.

CLASSEMENT PAR OBJECTIFS DE LIMITATION DES ARMEMENTS

I1 est probable qu'un grand nombre de ceux qui utiliseront
le répertoire voudront se renseigner sur la négociation d'un accord
précis de limitation des armements, par exemple, le contrdle de la pro-
duction des armes chimiques. Pour leur faciliter les choses, on a donc
prévu un double classement, c'est-a~-dire qu'en plus du classement par
méthodes de vérification donnant lieu a la division en chapitres, on
trouve un classement par objectifs de limitation des armements. L'examen
de la série de propositions révele sept grands objectifs, ou sujets, de
limitation des armements, auxquels on a ajouté la catégorie '"tout accord
de limitation des armements" pour les cas ou la méthode de vérification
est réputée avoir une applicabilité générale. Cette addition porte donc
a huit les principaux sujets ou ohjectifs de limitation des armements,
qui sont les suivants:

1. Contrdle des armes nucléaires

2. Contrdle des armes chimiques et biologiques

3. Restrictions applicables aux autres armes de destruction

massive

. Contrdle des armes classiques
Contrdole des armes au niveau régional
Contrfle des armes griace au contrdle des dépenses militaires
Désarmement général et complet
Tout accord de limitation des armements.

W~ O

Comme il était normal que cela se produise, la limitation
des armements a porté dans une tres grande mesure, mais non exclusi-
vement, sur le controle des armes elles-mémes, puisau'un nombre consi-
dérable de propositions se rattachent aux obijectifs 1, 2 et 4 mentionnés
plus haut. On a donc pensé qu'il serait utile de subdiviser ces
ohjectifs en fonction de ce qu'il est convenu de contrdéler.  Dans le cas
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des armes chimiques et biologiques, par exemple, on pourrait exercer
ce contrdle en surveillant les travaux de recherche et de développement,
en limitant la production ou le stockage d'armes, ou encore, en
détruisant des quantit@s convenues d'armes ou d'agents. En ce qui
concerne les armes nucléaires, le contrdle s'effectue au moyen de
restrictions dans le domaine de la recherche et du développement,
d'interdictions d'essais, de mesures restrictives visant a empécher
la prolifération des armes nucléaires ainsi que de réglementations
applicables aux matiéres fissiles et a divers types de vecteurs. La
limitation des armes classiques peut s'appliquer aux armes utilisées
en mer, sur terre et dans les airs.

La subdivision des huilt sujets ou objectifs de la liste origi-
nale porte donc le nombre de ceux-c¢i a 25, comme on peut le voir a la
grille de référence.

Pl irvv v

3

_INTERPRETATION DE_ LA GRILLE DE REFERENCE

I
RN R RV Y

Les deux modes de classement, soit selon la méthode de vérifi-
cation et selon 1'objectif de limitation des armements, se retrouvent
au tableau intitulé "grille de référence'". Dans ce tableau, les rubriques
de colonnes reprennent les 25 objectifs de limitation des armements
dont il est fait état plus haut. Du coté gauche de la grille, les
descripteurs de rangées indiquent les diverses méthodes de vérification
prévues dans la proposition, réparties dans le méme ordre que les cha-
pitres. Dans les cases formées par la réunion des rangées et des
colonnes, on trouve les numéros de référence des propositions qui font
appel 3 cette combinaison particuli@re d'objectif de limitation des
armements et de méthode de vérification.
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Grice a cette grille, le lecteur peut retrouver facilement
les propositions de vérification pertinentes, aqu'il s'intéresse a un
probléme précis de limitation des armements (auquel cas il n'a qu'a
consulter la colonne appropriée), ou a une méthode de vérification parci-
culiére (auquel cas il doit examiner la rangée voulue).

—— Wﬁ*ﬁ"v-v e
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La grille permet également de résoudre un autre probleme.
Beaucoup de propositions de vérification sont complexes, pouvant

8 combiner plusieurs méthodes de vérification, ou se rattacher a nlus

- de deux objectifs de limitation des armements. Dans le texte, ces

- propositions ont été placées dans le chapitre correspondant & la méthode
; de vérification qui, selon 1'évaluation du rédacteur, prédomine dans la

E proposition. Il est cependant possible de signaler dans la grille toutes

les méthodes de vérification prévues dans une proposition en indiquant

le numéro de référence de la proposition dans toutes les rangées voulues;
ou, si la proposition se rattache a plus d'un objectif, en indiquant

le numéro de référence dans chacune des colonnes appropriées. La

grille donne donc une idée compléte et objective des éléments de
correspondance qui se retrouvent dans chaque proposition.




Enfin, la grille fournit, sous une forme condensée de
compréhension facile, un historique de la vérification de la limitation
des armements. Les cases de la grille ou les références sont plus
nombreuses montrent clairement quelles sont les combinaisons
objectif/méthode de vérification de la limitation des armements qui ont
retenu davantage l'attention jusqu'ici; quant aux cases vides, elles
correspondent & des combinaisons n'ayant pas encore fait 1l'objet
d'études sérieuses. Le lecteur pourrz faire d'autres déductions
revétant un certain intéré&t; en consultant, par exemple, la rangée
correspondant au chapitre B, il se rendra compte immédiatement
que 1l'inspection sélective in situ a été considérée comme une méthode
de vérification convenant a la presque totalité des objectifs de limi-
tation des armements; et s'il examine les colonnes de la rubrique des
armes chimiques et biologiques, il pourra voir quec la plupart des méthodes
de vérification proposées jusqu'ici comme moyen de contrdle n'ont pas
obtenu beaucoup de succes.

I1 est 3 noter que certains des chiffres qui apparaissent
dans la grille sont soulignés. 1Ils s'appliquent aux condensés de
propositions se rattachant a des accords internationaux en vigueur,
ou 3 ceux qui sont susceptibles de présenter un plus grand intérét pour
le lecteur.

L'ouvrage présente é&galement un répertoire des termes utili-
sés dans la grille, dans lequel on peut trouver des renvois synonymes,
hiérarchiques et autres. L'emploi de ce thésaurus permettra au lecteur
de relever correctement les termes donnant accés aux sujets.

INDEX

L'accés par sujets est également possible grace a 1'index
général qui se trouve a la fin de 1'ouvrage. A cause d'un manque
d'espace, il n'est pas possible d'inclure dans la grille toutes les
formules d'accés utiles. C'est pour assurer cet acces plus poussé par
sujets qu'on a prévu un index général.

L'ouvrage comporte en outre un index des auteurs des propo-
sitions. Cet index d'auteurs englobe les particuliers, les organismes
non gouvernementaux, gouvernementaux et intergouvernementaux. Enfin,
on trouvera une liste des documents de travail établis par le Comité du
désarmement, la Conférence du Comité du désarmement et le Comité des
dix-huit puissances sur le désarmement, et classés par numéros.
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NUMEROS DE REFERENCE

Les numéros de référence, en plus d'indiquer 1'emplacement du
condensé de proposition dans le répertoire, permettent également
d'obtenir d'autres renseignements. La premiére lettre du numéro de
référence indique le chapitre, précisant par le fait méme la méthode de
vérification qui prédomine dans la proposition. La lettre apparaissant
entre parentheéses désigne la catégorie de la source, soit A pour les
milieux d'enseignement (un particulier, en général), G pour les
milieux gouvernementaux, I pour les organismes intergouvernementaux,
et T s'il s'agit d'un accord réel de limitation des armements. Enfin,
les deux chiffres apparaissant entre parenthéses aprés la mention de
la source indiquent 1'année au cours de laquelle la proposition a &té
présentée.

CLE

Chapitre Catjfj:ig de source
\ B19 (173)

Numéro d'identi- Année de publication
fication dans le
chapitre
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LIST OF ABBREVIATIONS

Anti-Ballistic Missile

Air Launched Cruise Missile
Air-to-Surface Ballistic Missile
Rallistic Missile Early Warning System
Biological Weapon/Warfare

Confidence Building Measure

Conference of the Committee on Disarmament
Committee on Disarmament

Chemical and Biological Weapon/Warfare
Chemical Weapon/Warfare

Comprehensive Test Ban

Electronic Intelligence

Eighteen Nation Committee on Disarmament
Environmental Mcdiflzaticn

Early Warning

Fractional Orbital Bombardment System
General and Complete Disarmament

. Ground Launched Cruise Missile
- Global Taiecomaunications System

Internaticnal Atomic Energy Agency
international Disaimament Organization
International Satellite Monitoring Agency
Kiloton (TNT equivalent)

seismic magnitude of body wave (short period P waves)
measured on Richter scale

seismic magnitude of surface waves (Rayleigh
waves)

Manceuvradble Reentry Vehicle

Mutual and Balanced Force Reduction (Talks)
Multiple Independent(ly) (Targeted) Reentry Vehicle
Multiple Reentry Vehicle

Non-Proliferation Treaty

National Technical Means

Nuclear Weapons Free Zones

Organization of American States

Agency for the Prohibition of Nuclear Weapons
in Latin America

"Over-The-Horizon"(Radar)

Peaceful Nuclear Explosions

People's Republic of China

Strategic Arms Limitation Talks

Stockholm International Peace Research Institute
Submarine Launched Ballistic Missile

Sea Launched Cruise Missile

Threshold Test Ban Treaty

United Nations

United Nations Emergency Force

United Nations Environment Program

United Nations General Assembly

Western European Union

World Health Organization

World Meteorological Organization

World-Wide Standardized Seismograph Network
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THESAURUS OF SUBJECT TERMINOLOGY USED IN THE

REFERENCE MATRIX AND SUBJECT INDEX

The following thesaurus shows synonymous, hjierarchical and other
relationships between subject terms used in The Reference Matrix and
the Subject Index. Many of the specific subdivisions will not be
found in the matrix; however, all subject terms listed here are used in
the Subject Index at the end of this volume. Those terms which are
used in the matrix are marked with an astrix.

Abbreviations:
Symbol Meaning
Use Use indicated term
Ur Used for
BT Broader term
NT Narrower term
RT Related term
SN Scope note

Anti-satellite weapons svstems
Use REGIONAL ARMS CONTROL - OUTER SPACE

*ANY ARMS CONTROL AGREEMENT

Ballistic missiles
Use NUCLEAR WEAPONS ~ BALLISTIC MISSILES

BIOLOGICAL WEAPONS
BT Chemical and biological weapons
RT Chemical weapons

BIOLOGICAL WEAPONS -~ DESTRUCTION OF STOCKS
SN Includes destruction of biological agents and munitions

BIOLOGICAL WEAPONS -~ PRODUCTION
SN Includes production of biological agents and vectors, as well
as the filling of munftions
BIOLOGICAL WEAPONS -~ PROLIFERATION
BIOLNGICAL, WEAPONS -~ RESEARCH AND DEVELOPMENT

BIOTOGTCAT, WEATONS  ~  OTOCKPTTTNG

SN Includes stockpiling of biological agents, vectors and munitions
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Black boxes

Use  SHORT-RANGE SENSORS -~ MONITORING DFVICES

Budgetary analysis

Use  LITERATURE SURVEY - BUDGETARY ANALYSIS
*CHEMICAL AND BIOLOGICAL WEAPONS

NT Chemical weapons

Biological weapons

*CHEMICAL AND BIOLOGICAL WEAPONS - DESTRUCTION OF STOCKS

SN Includes destruction of agents, vectors and munitions
*CHEMICAL AND BIOLOGICAL WEAPONS -~ PRODUCTION

SN Includes production of agents and the filling of munitions
CHEMICAL AND BIOLOGICAIL WEAPONS - PROLIFERATION
*CHEMICAL, AND BIOLOGICAL WEAPONS -~ RESEARCH AND DEVELOPMENT
*CHEMICAL AND BIOLOGICAIL, WEAPONS -~ STOCKPILING

SN Includes stockpiling of agents and munitions

CHEMICAL WEAPONS

BT Chemical and biological weapons

RT Biological weapons

CHEMICAL WEAPONS - DESTRUCTION OF FACILITIES

SN Includes destruction, conversion to peaceful uses or

"mothballing" of agent production plants and munition
filling plants

CHEMICAL WEAPONS - DESTRUCTION OF STOCKS

SN Includes destruction of chemical agents and munitions

CHEMICAL WEAPONS - PRODUCTION

SN Includes production of chemical agents and the filling of munitions
CHEMICAL WEAPONS - PROLIFERATION

CHEMICAL WEAPONS - RESEARCH AND DEVELOPMENT

CHEMICAL WEAPONS - STOCKPILING

SN Includes stockpiling of both chemical agents and munitions

*COMPLAINTS PROCEDURE

COMPLAINTS PROCEDURE -~ CONSULTATION AND COOPERATION
Sy Includes provisions for consulting with other parties tilaterally,
multilaterally or through international organizationes
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COMPLAINTS PROCEDURE -~ CONSULTATIVE COMMISSION
COMPLAINTS PROCEDURE - REFERRAL TO (existing international body)
SN Subdivided by name of the international body,

e.g. COMPLAINTS PROCEDURE - REFERRAL TO SECURITY COUNCIL

COMPLAINTS PROCEDURE

REFERRAL TO NEW INTERNATIONAL BODY

*CONVENTIONAL WEAPONS

*CONVENTIONAL WEAPONS ATRCRAFT

*CONVENTIONAL WEAPONS GROUND FORCES

*CONVENTIONAL WEAPONS - SHIPS
Costs
Use FINANCES
Cruise missiles
Use  NUCLEAR WEAPONS - CRUISE MISSILES
Environmental modification weapons
Use OTHER WEAPONS OF MASS DESTRUCTION - ENVIRONMENTAL MODIFICATION
FINANCES
SN Includes explicit substantive discussions of monetary costs or

financing of a verification system
UF Costs

Fiscal analysis
Use LITERATURE SURVEY -~ BUDGETARY ANALYSIS

*GENERAL AND COMPLETE DISARMAMENT

Intelligence methods
Use  REMOTE SENSORS

*INTERNATIONAL CONTROL ORGANIZATION
*INTERNATIONAL EXCHANGE OF INFORMATION

RT Literature survey
Records monitoring

INTERNATIONAL EXCHANCE OF INFORMATION - DECLARATIONS
INTERNATIONAL EXCHANGE OF INFORMATION ~ REPORTS TO INTERNATTONAL BODY
LEGALITY

SN Tncludes discussion of the legality of a verification system

.
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*LITERATURE SURVEY
RT International exchange of information
Records monitoring

LITERATURE SURVEY -~ BUDGETARY ANALYSIS

LITERATURE SURVEY - SAMPLING N
UF Sampling '
RT On-site inspection - sampling

Records monitoring - sampling
Remote sensors - sampling
Short-range sensors - sampling

*MILITARY BUDGETS
Military movements or manoeuvres
Use CONVENTIONAL WEAPONS suhdividecd bty aircraft, ground forces or
ships, as appropriate.
Mobile missiles
Use NUCLEAR WEAPONS - CRUISE MISSILES
- MOBILE BALLISTIC MISSILES

Mutual force reductions
Use  REGIONAL ARMS CONTROL

*NATIONAL SELF-SUPERVISION

National technical means
Use REMOTE SENSORS

New weapons of mass destruction
Use OTHER WEAPONS OF MASS DESTRUCTION

*NON-PHYSICAL/PSYCHOLOGICAL INSPECTION

Nuclear neutron weapons
Use  NUCLEAR WEAPONS -~ RESEARCH AND DEVELOPMENT

*NUCLEAR WEAPONS

Nuclear weapons - ALBMs
Use NUCLEAR WEAPONS - BALLISTIC MISSILES
Nuclear weapons - ALCMs

Use  NUCLEAR WEAPONS - CRUISE MISSILES

*NUCLEAR WEAPONS - ANTI-BALLISTIC MISSILE SYSTEMS

- .
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*NUCLEAR WEAPONS - BALLISTIC MISSILES
UFr Nuclear weapons - ALBMs
- TFOBS
- 1ICBMs
- SLBMs
~ SLBM submarines
*NUCLEAR WEAPONS - COMPREHENSIVE TEST BAN
*NUCLEAR WEAPONS - CRUISE MISSILES
Ur Nuclear weapons - ALCMs
- GLCMs
- SLCMs
Nuclear weapons - destruction of delivery vehicles
Use  NUCLEAR WEAPONS subdivided by appropriate type of delivery system(s),
e.g. NUCLEAR WEAPONS - BALLISTIC MISSILES
- Nuclear weapons -~ destruction of warhead stocks
. Use NUCLEAR WEAPONS - FISSIONABLE MATERIALS "'CUTOFF"
3 *NUCLEAR WEAPONS -~ FISSIONABLE MATERIAL '"CUTOFF"
- SN Includes the production, stockpiling and destruction of nuclear
a warheads
UF Nuclear weapons - destruction of warhead stocks
g - warhead stockpiling
f Nuclear weapons - FOBs
3 Use  NUCLEAR WEAPONS - BALLISTIC MISSILES
! Nuclear weapons - GLCMs
[ Use  NUCLEAR WEAPONS -~ CRUISE MISSILES
E Nuclear weapons - TICBMs
P Use  NUCLEAR WEAPONS - BALLISTIC MISSILES
-
h
. *NUCLEAR WEAPONS -~ MANNED ATRCRAFT
L Nuclear weapons - MARVs
¢ Use  NUCLEAR WEAPONS - REENTRY VEHICLES
2
- - Nuclear weapons - MIRVs
9 Use  WICLEAR WEAPONS - REENTRY VEHICLES
*NUCLEAR WFAPONS - MISSILE TFSTS
i *NUCLEAR WEAPONS - MOBILE BALLISTIC MISSILES
- Nuclear weapons - MRVs
' Use NUCLEAR WEAPONS - REFENTRY VEHICLES
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Nuclear weapons - non-proliferation
Use NUCLEAR WEAPONS - PROLIFERATION

Nuclear weapons - numerical limitations on delivery vehicles

Use NUCLEAR WEAPONS subdivided by appropriate type of delivery system(s).

e.g. NUCLEAR WEAPONS -~ BALLISTIC MISSILES
*NUCLEAR WEAPONS - ©PARTIAL TEST BAN
*NUCLEAR WEAPONS -~ PEACEFUL NUCLEAR EXPLOSIONS

Nuclear weapons - production of delivery vehicles
Use NUCLEAR WEAPONS subdivided by appropriate tvpe of delivery system(s)
e.g. NUCLEAR WEAPONS - BALLISTIC MISSILES

*NUCLEAR WEAPONS - PROLIFERATION
UF Nuelear weapons - non-proliferation

*NUCLEAR WEAPONS -~ REENTRY VEHICLES
Ur Nuclear weapons - MARVs
- MIRVs
- MRVs

*NUCLEAR WEAPONS - RESEARCH AND DEVELOPMENT
UF Nuclear neutron weapons

Nuclear weapons - SLBMs
Use  NUCLEAR WEAPONS - BALLISTIC MISSILES

Nuclear weapons - SLBM submarines
Use  NUCLEAR WEAPONS - BALLISTIC MISSILES

Nuclear weapons - SLCMs
Use  NUCLEAR WEAPONS - CRUISE MISSILES

Nuclear weapons - warhead stockpiling
Use NUCLEAR WEAPONS - FISSIONABLE MATERTALS "CUTOFF"

ON-SITE INSPECTION
RT Short-range sensors

*ON-SITE INSPECTION CONTROL POSTS

*ON-SITE INSPECTION GENERAL

*ON-SITE INSPECTION TAEA SAFEGUARDS

ON-SITE INSPECTION - NON-OBLIGATORY
SN Includes "verification by challenge" and inspection by invitation
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*ON-SITE INSPECTION - OBLIGATORY
SN Includes systems where the requirement to allow on-site in-
spection of some form is legally binding

*ON-SITE INSPECTION - PROGRESSIVE/ZONAL

ON-SITE INSPECTION - SAMPLING
UF Sampling
RT Literature survey - sampling
Records monitoring - sampling
Remote sensors - sampling
Short-range sensors - sampling
*ON-SITE INSPECTION - SELECTIVE
*0THER WEAPONS OF MASS DESTRUCTION
UF New weapons of mass destruction
OTHER WEAPONS OF MASS DESTRUCTION - ENVIRONMENTAL MODIFICATION
UF Environmental modification weapons
OTHER WEAPONS OF MASS DESTRUCTION -~ RADIOLOGICAL
UF Radiological weapons

Peacekeeping forces

Use ON-SITE INSPECTION - GENERAL

Peace observation forces

Use  ON-SITE INSPECTION - GENERAL
PERSONNEL

SN Includes explicit substantive discussions of personnel require-

ments of a verification system

Radiological weapons
Use  OTHER WEFAPONS OF MASS DESTRUCTION - RADIOLOGICAIL,

RECORDS MONITORING

RT International exchange of information
Literature survey

RECORDS MONITORING - ECONOMIC

RECORDS MONITORING - PERSONNEL

RECORDS MONITORING - PLANT
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RECORDS MONITORING -~ SAMPLING
UFr Sampling

RT Literature survey - sampling
On-site inspection - sampling
Remote sensors - sampling
Short-range sensors - sampling

*REGIONAL ARMS CONTROL
SN (a) Includes regions defined geographically (e.g. Furove) or
» environmentally (e.g. outer space).
5 (b) Subdivided by name of geographic region or by type of
environment, as appropriate
UF Anti-satellite weapons systems
Mutual force reductions

w

REGTONAL ARMS CONTROL - DEMILITARIZATION
SN Includes partial or complete elimination of arms and/or forces
in a region, as well as disengagement or withdrawal of forces.

——
" e
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REGIONAL ARMS CONTROL - NUCLEAR WEAPONS FREE ZONES

'
P

*REMOTE SENSORS
UF Intelligence methods
National technical means

RT Seismic sensors
REMOTE SENSORS - AERIAL
Remote sensors - Ailr sampling at borders

Use  REMOTE SENSORS - SAMPLING

RFMOTE SENSORS - ELINT
REMOTE SENSORS -~ GROUND BASED
REMOTE SENSORS - RADAR
REMOTE SENSORS -~ SAMPLING
153 Remote sensors - air sampling at borders
Sampling
RT Literature Survey - sampling
On-site insvection - sampling
Records monitoring - sampling
Short-range sensors - sampling
REMOTE SFNSORS - SATELLITE
RFMOTE SENSORS -~ SHIPBOARD

*REVIEW CONFERENCE
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Sampling

Use  LITERATURE SURVEY - SAMPLING
ON-SITE INSPECTION - SAMPLING
RECORDS MONITORING -~ SAMPLING
REMOTE SENSORS - SAMPLING
SHORT-RANGE SENSORS -~ SAMPLING

*SEISMIC SENSORS
RT Remote sensors

*SHORT~-RANGE SENSORS
RT On-site inspection

Short-range sensors - black boxes
Use  SHORT-RANGE SENSORS - MONITORING DEVICES

Short-range sensors - blood sampling
Use  SHORT-RANGE SENSORS - SAMPLING

Short-range sensors - cameras
Use  SHORT-RANGE SENSORS -~ MONITORING DEVICES

Short-range sensors - chemical analysis
Use  SHORT-RANGE SENSORS - SAMPLING

Short-range sensors - closed circuit TV
Use  SHORT-RANGE SENSORS -~ MONITORING DEVICES

Short-range sensors - effluent and emission analysis
Use  SHORT-RANGE SENSORS - SAMPLING

Short-range sensors - electronic early warning stations
Use  SHORT-RANGE SENSORS -~ MONITORING DEVICES

SHORT-RANGE SENSORS -~ MONITORING DEVICES
Ur Short-range sensors - Black boxes
- Cameras
Closed circuit TV
Electronic early warning staticns
Seismic sensors

SHORT-RANGE SFNSORS -~ SAMPLING

UF Sampling
Short-range sensors blood sampling

~ chemical analysis

- effluent and emission analysis

- toxicological analysis

RT Literature survey - sampling
On-site inspection - sampling
Records monitoring - sampling

Remote sensors - sampling

SHORT-RANGE SENSORS -~ SFALS
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Short~range sensors - seismic sensors
Use SHORT-RANGE SENSORS - MONITORING DEVICES

Short-range sensors - toxicological analysis
Use  SHORT-RANGE SENSORS -~ SAMPLING

Strategic Arms Limitation Talks
Use NUCLEAR WEAPONS subdivided by appropriate type of delivery system,
e.g. NUCLEAR WEAPONS - BALLISTIC MISSILES

Tactical Nuclear Weapons
Use  NUCLEAR WEAPONS subdivided by appropriate type of delivery system,
e.g. NUCLEAR WEAPONS -~ BALLISTIC MISSILES
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CHAPTER A

GENERAL ON-SITE INSPECTION*

General on-site inspection involves unrestricted access to the physical
objects and related facilities which are subject to control under the
terms of specific agreements. The relevant agreements could conceivably
range ir scope from general and complete disarmament to control of
specific weapons systems. Unrestricted or general access inspection is
to be contrasted with selective or progressive on-site inspection which
are discussed in later chapters.

ILike other verification methods, the purpose of general on-site
inspection is to preclude the possibility of clandestine viclations of
an agreement. The degree of assurance thought to be attainable using
this method varies. Some proposals consider general inspection to be
capable of uncovering all possible violations, while others hold that
general inspection only increases the likelihood of discovery and thereby
improves the deterrent value of the verification system.

Several criticisms of general on-site inspection have appeared
relating to the high cost, problems in recruiting qualified manpower and
difficulties in defining the nature of the inspectorate. States have also
differed in their views regarding the extent of access to be given
inspectors. One country may take the view that it should be allowed to
specify which of its own military sites should be open to unrestricted
inspection, another the view that all participants have the right to
inspect any site in any country which they suspect may contain some of
the weapons or materials subject to the control agreement. These
ambiguities tend to be less significant when an agreement deals with the
control of all arms so that all military sites should be open. Con-
sequently, this type of proposal has usually been applied to nrosvective
agreements for general and complete disarmament (GCD), or for regional
arms control where all significant sites in a specified reeion are
open to inspection.

Examination of the set of proposals suggests that "unrestricted
access" is seldom interpreted literally and that considerable attention
needs to be raid to framing the definition to avoid breaches of securitvy
on the one hand or evasion of commitments on the other. Proposal A12(T75)
seems to be a good example of the kind of detail that may be needed for the
conclusion of a successful agreement, and incidentally shows that the
cost of this type of verification is likely to be substantial.

©
"
.
L

Peacekeeping Operations
X Peacekeeping and peace observation forces perform many functions
4 such as surveillance and reporting which can be accurately described
' as verification of regional arms control undertakings. This is true

* The term "inspection", as used in this chapter and the three following
ones, refers to inspections conducted by adversary or neutral rersonnel,
- not to self-inspection which is dealt with in chapter T.
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particularly regarding the monitoring by such forces of demilitarized
zones and disengagement agreements which involves general on-site inspec-
tion as well as other verification techniques. In addition, many as-
pects of the organizing and performance of peacekeeping operations may
give insight into similar problems faced by on-site inspection systems
in a variety of arms control contexts. TFinally, past experience with
another kind of peace observation - international fact-finding com-
mission established to investigate specific international disputes -
may have considerable relevance in the area of verification of arms
control agreements especially in relation to the implementation of
some types of complaints procedures.

It must, however, be pointed out that there are several differences
between peacekeeping generally and arms control verification. For
example, peacekeeping operations are frequently set up on relatively
short notice when military conflict is imminent or actually occurrine.
This is unlikely to be the case for most arms control verification
operations. Furthermore, peacekeeping often includes activities
beyond the monitoring role, such as mediation and the use of force in
self-defence. Nevertheless, despite these differences many characteristics
of peacekeeping operations are relevant both directly and by analogy
to arms control verification. Consequently, several discussions of
peacekeeping and peace observation forces have been included in this
chapter.

Contents of Chapter A:

Arms Control Oblective Number of Proposal Abstracts
Nuclear weapons 2
Conventional weapons 2
Regional arms control 17
General and complete disarmament 2
Any arms control agreement _2
25
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PROPOSAL ABSTRACT Al(AT7)

1. Arms Control Problem:
Nuclear weapons

2. Verification Type:
a) On-site inspection - general
b) International control organization

3. Source:
Rathjens G. "The Conditions Necessary for Complete Disarmament -
The Case for Partial Nuclear Disarmament”. In A New Design for
Nuclear Disarmament: Pugwash Symposium, Kyoto, Japan, pp. 132-4.
Edited by W. Epstein and T. Toyoda. London: Pugwash,1977.

4. Summary:

The author contends that to prevent the acquisition of nuclear
weapons in a nuclear disarmed world several dramatic changes in the
international system would be needed, tantamount to something like
world government. All countries would have to accept intrusive
inspection to preclude weapons manufacture which would include
E! frequent inspection of very large numbers of industrial facilities

.17

and laboratories including the right to search virtually anywhere.
Unrestricted access would be particularly necessary in the case of
states which previously had nuclear weapons. Practically speaking,
what is required is an international authority with rights of
inspection that will be far more intrusive than has so far been
accepted by national states.

To ensure timely access to any suspected installation where
nuclear weapons might be stored or produced, the international
authority must have sufficient forces to overcome resistance
rapidly (ie. stronger than residual police or military forces in
any state).

Additional measures might include establishment of rewards and
rights of asylum for persons disclosing proscribed activities,
monitoring training programs of national police or armies, and
facilitating frequent exchanges of different nationals in laboratories,
industrial establishments and national police and military staffs.




| ama

2(A78)
[

hd

=

PROPOSAL_ABSTRACT A2(A78)

1. Arms Control Problem:
a) Nuclear weapons - ballistic missiles
- cruise missiles

L - manned aircraft
b) Regional arms control - Europe

- nuclear weapons free zone

L‘ 2. Verification Type:
s a) On-site inspection - general
b) Remote sensors

3. Source:
Coffey, J. "Arms Control and Tactical Nuclear Forces and European
Security". In Stockholm International Peace Research Institute.
& Tactical Nuclear Weapons: European Perspectives, pp. 175-203.
London: Taylor and Francis, 1978.

4. Summary:
Coffey reviews several approaches to controlling tactical

nuclear forces in Europe. Control of tactical nuclear delivery
vehicles in Europe with some minor exceptions is verifiable;
their numbers are fairly well known, they are difficult to hide
and the intelligence networks of both NATO and the Warsaw Pact
are probably sufficiently good to ensure against gross violationms.
Verifying the removal of tactical nuclear warheads from the area
would, however, be more difficult. While it would be relatively
easy to verify that they had been transferred out of the area, it
would be harder to check on remaining stocks without some intrusive
inspection and it would be virtually impossible to preclude weapons
from being moved back in again. Similarly, verifying compliance
with the creation of a nuclear weapons free zone would require
knowledge of procedures for supplying nuclear warheads and some
intrusive inspection without advance notice.
Controlling the introduction of new weapons into the area
would be hard. It would be almost impossible to preclude gradual
alterations in weapons systems. While it is possible to inhibit
development of new weapons when these reach the test stage by
{ restricting testing or numbers that can be deployed, it is hard
¢ to cover all the kinds of systems that can play a nuclear role.
Once weapons are introduced into inventory it is possible to readily
identify new types but the multiple roles of some systems means
that it is difficult to get agreement on their restriction. Such
restrictions on new weapons because of the verification difficulties
should be limited to important, relatively scarce and highly visible
q weapons. Checks on features such as the yield or degree of radio-
: activity of nuclear warheads would be virtually impossible.
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PROPOSAL ABSTRACT A3(GT70)

1. Arms Control Problem:

a) Conventional weapons - ground forces
- aircraft
b) Regional arms control - Europe

2, Verification Type:

a) On-site inspection - general
- selective

- control posts
b) Remote sensérs - aerial

c¢) Short-range sensors - monitoring devices

3. Source:

United States, Arms Control and Disarmament Agency. Field Operations
Division. Weapons Evaluation and Control Bureau. Summary Report
Field Test F-15 Exercise First Look: Inspection and Observation of
Retained Levels of Ground and General Purpose Air Forces in a
Specified Area (UK). February 1970.
See also: - Final Report Field Test FT-15 Exercise First Look,
volumes I, II and III. February 1970,
- Final Report Field Test FT-15 Exercise First Look:
Procedures Manual. February 1970.

4. Summary:

Despite technological advances since the time when this study was
conducted, it remains pertinent to modern arms control inspection
schemes intended to monitor conventional forces, in terms of both
its findings and conclusions.

Field Test FT-15 was conducted over thirteen weeks in the Spring
of 1968 in a 2,000 square mile area of southern England. A table
of test exercises which led up to FT-15 is provided in Table 1 of
this abstract. FT-15 involved personnel from the armed forces of
the UK and the USA. The aim of the test was to evaluate performance
of different inspection organizations operating in a foreign
environment against foreign military forces. Several configurations
were tested to obtain information regarding a number of specific
objectives. Variables included:

1) number of inspection teams,

2) degree of access to installationms,

3) availability to inspectors of aerial reconnaissance data,

4) availability to inspectors of data from unattended ground

Sensors,

5) use of aerial reconnaissance data alone,

6) use of unattended ground sensor data alone,

7) use of aerial reconnaissance data and unattended ground

sensor data in combination,
8) use of declarations by host,
9) problems with data handling procedures,

]
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10) detection of evasion,

11) degree of intrusiveness, and

12) operational problems.

Test design:

Twenty ground inspection team configurations were tested each
involving different combinations of the following variables:
number of teams in the inspection group, access to installations,
use of aerial surveillance data and use of unattended ground sensor
data.

Three special inspection techniques were tested. One used
aerial reconnaissance data alone, one used ground sensor data
alone, and the third used a combination of both.

The basic assignment for each inspection group was to determine
the force level (order of battle) of the army and air force units
in the inspection area and to update their findings whenever changes
occurred. The performance of the groups was evaluated by the
average percentage errors made in estimating various categories of
military strength (eg. number of personnel, number of different
kinds of military equipment, identifying units by name and
specifying locations). This error rate was based on the absolute
difference between estimates by inspection groups and the actual
number of targets present. Both underestimates and overestimates
were counted as errors.

Results:

a) The overall performance of all inspection groups had errors
in excess of 207 for all tasks. This was true even for the
high access groups though they did better than the low access
ones,

b) There was a wide variation in the performance of different
inspections groups in the accuracy of their estimates,

¢) The performance of the inspection groups with few teams was
particularly poor under low access conditions. Under high
access their performance was not much different from groups
with more teams, indicating that the effect of the number of
teams was less important than degree of access permitted.

d) Ground inspection groups did not make much use of aerial
reconnaissance data because they were not trained to interpret
it.

e) Aerial reconnaissance performed well for some types of
targets (eg. vehicles) but poorly in other contexts (eg.
artillery). Aerial surveillance alone and ground inspections
alone performed best against different types of targpets
suggesting that an effective inspection system would include
a combination of both these techniques.

f) The ground sensor system was not operational for sufficient
time to produce significant results. There were indications,
however, that the contribution of such sensors would be

-
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g)

h)

i)

)

k)

1)

limited to monitoring military 'choke' points not used by
civilians.

Leadership quality tended to have an important imrpact on
inspection group performance.

Small inspection groups could not maintain as much inspection
per inspector as larger groups because of greater travel
requirements.

Since no overall order of battle assessment procedures were
prescribed for the inspection groups, each one developed its
own which resulted in major differences in performance. On
the basis of work done by intelligence experts, it may be
possible to codify rules more comprehensively and in more
detail for use by ground inspection teams.

Inspection groups made little use of declarations made by the
host because they did not believe them. For declaratiomns to
be really useful to inspection groups they must be very
detailed and inspection procedures must be explicitly designed
around their use.

Only minor evasions were attempted none of which provided
analyzable results. To determine the detection capability of
the inspection groups, large scale evasions over long periods
would need to be conducted. These would be costly and
interfere with normal training. In an actual arms control
situation such evasions would be even more costly and risky.
Questionnaires submitted to most unit officers on the
intrusiveness of the inspectors indicated that they did not
find the inspectors very intrusive. However, even in this
friendly environment there were some negative reactions
suggesting that inspectors in a real arms control situation
would have to be very discreet.

Conclusions:

1.

A ground inspection system alone of the size of existing
Military Liason Missions (which would permit one inspector
per thousand miles with access only to base perimeter),

cannot be expected to verify an arms limitation relating to
general purpose ground and air forces where errors of over
20% are not acceptable.

Aerial reconnaissance by itself without assistance from other
information sources and with similar coverage as provided

in FT-15 cannot be expected to suffice within the same limits.
Unattended sensors can Le expected to make contributions only
to very special tasks related to general purpose air and
ground force verification.

Because different methods used in observing and estimating
target forces were more accurate on different targets, a
system with a well inteprated combination of aerial surveillance

A3(670)
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and ground inspection may provide performance with a 10%
accuracy for general purpose forces limitations.

As a result of FT-15 a Procedures Manual was produced describing
the basis for an arms control inspection system in a developed area
such as Central Europe. It assumes that an adequate road network
exists for inspector movement and that most military units are
designated. There are three sections to the Manual:

1) arms control agreement aspects,

2) setting up of the inspectorate and requisite logistic

support, and

3) command and control of the inspectorate.

Annexes include sample data reporting forms and data displays to
aid inspectorate operatioms.

PROPOSAL ABSTRACT Ak(A61)

1. Arms Control Problem:
{ Conventional weapons -~ ground forces
q 2. Verification Type:
- a) On-site inspection - sampling
N b) International exchange of information
4 3. Source:
f Wiesner, J.B. "Inspection for Disarmament". In Arms Control:
Issues for the Public, pp. 134-135. Edited by L. Henkin.
Englewood Cliffs, New Jersey: Prentice-Hall, 1961.
j L. Summary:
) This proposal begins by assuming an initial mandatory disclosure
{ of numbers and locations of all conventional weapons and troops
at the time the agreement becomes effective. The use of sampling
techniques applied to on-site inspection, as well as intellirence
. sources, should permit good assurance of the veracity of the
; disclosures. As forces are de-mobilized arnd their wearons destroyed
{ inspection teams would carry out surveillance operations ‘o ensure
: that levels were not augmented. Weapons destruction would be carried
- out under supervision by the inspectorate. Factories engared in heavy
y arms production would also be monitored.
.
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PROPOSAL ABSTRACT AS5(A62)

Arms Control Problem:

Regional arms control

Verification Type:

On-site inspection - general

Source:

Schelling, T.C. "A Special Surveillance Force". In Preventing World
War III: Some Proposals, pp. 87-105. Edited by Quincy Wright,
William M. Evan and Morton Deutsch. New York: Simon and

Schuster, 1962.

4. Summary:

This paper's proposal is founded on the expectation that in certain
P

circumstances the US and USSR may be confronted by a situation where
they must rapidly agree on some disarmament measures and will need
a group of observers on short notice to verify the agreement. Such
a situation of "crash disarmament" could arise if the two countries
found themselves on the brink of war. To meet such a situation,
Schelling suggests the creation of a standing special surveillance
force which would be in existence and ready to monitor compliance
with any agreement. There would be two forces, each made up of

the nationals of one side and located on the territory of the other.
Both would be characterized by readiness, speed, reliability, self-
sufficiency, versatility and ability to improvise.

It would be important that each force have quick and reliable
communications with their own governments and that they be prepared
to move sizable distances rapidly. They would initially be located
at dispersed stategic points to allow quick travel times to places
they might be needed. Freedom of movement would also be essential.

Each force would also need extensive practice in operating their
equipment, coordinating with their hosts and in overcoming obstacles
in order to be ready to undertake their verification duties in a
crisis,
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PROPOSAL ABSTRACT A6(G63)

1. Arms Control Problem:

1 Regional arms control -~ FEurope
q
. 2. Verification Type:
;- a) On-site inspection - general
2 - control posts
: b) Records monitoring - economic
! c) Remote sensors - aerial
- satellite

3. Source:
Wainhouse, D.W., ed. Arms Control Agreements: Designs for
Verification and Organization. Baltimore: The Johns Hopkins

LA o

= Press, 1968.
k.
- 4. Summary:
This proposal, originally presented as the Gomulka Plan of
1963, deals with a freeze on the quantity of nuclear weapons
stationed in a central European zone to include Poland, Czecho-
h slovakia, West Germany and Fast Germany. A commitment to refrain
g from transferring nuclear weapons (but not delivery vehicles)
- to this area would be undertaken. Furthermore. parties would

- be obligated not to produce nuclear weapons in the zone and
[ not to introduce nuclear weapons into the zone.
3 Verification and control would be exercised by mixed commis-
! sions of representatives from the Warsaw Pact and NATO on a
parity basis. These commissions could be enlarged to include

representatives from other stetes. Periodic meetings of the
3 representatives of the nuclear powers would be held in order to
exchange information and reports in regard to obligations
undertaken in the freeze on nuclear weapons.
L Specifically, there would be a Western Verification Organiza-
S tion (WVD) and an Fastern Verification Organization (EVG),
Fach would have an administrator, a Headquarters Unit and a number
of control units in Fast Germany four in Poland and three in
Czechoslovakia, while the FVO would maintain four control units
in West Germanv. Control units would report directly tc their
respective Verification Nrganizations which would in turn
report to the next hirher oreranization estatlished by parties to
the agreement.

The process of inspection itself would be carried ocut both
by mobile teams and by stationary control posts. The exchange of
military missions, governmental budeet and economic record
verification and verification by aircraft and satellites could
supplement the pround inspection.
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PROPOSAL ABSTRACT AT(AT1)

1. Arms Control Problem:
Regional arms control - demilitarization
2. Verification Type:
On-site inspection - general
3. Source:
Boyd, James M. United Nations Peace-keeping Operations: A
Military and Political Appraisal. New York: Praeger, 1971.
4. Summary:
This book focusses on three UN peace-keeping operations:
UNEF (1956), ONUC (1960) and UNICYP (1964). Of main interest in
the context of arms control verification is the book's discussion
of the problems - legal, political and administrative - surrounding
the creation, composition and operation of these peacekeeping
forces. Several recommendations by the author are included.
Particularly relevant chapters are:
7. Force Composition and Organization,
8. Command and Control, and
10. Military Readiness.
PROPOSAL_ABSTRACT A8(A78)
1. Arms Control Problem:
Regional arms control - demilitarization
2. Verification Type:
On-site inspection - general
- control posts
3. Source:
International Peace Academy. Peacekeeper's Handbook. New York:
International Peace Academy, 1978.
4, Summary:

The Handbook is intended to serve both as a teaching aid and as
an operational notebook for members of UN peackeeping operations.
It covers several areas of potential interest in regard to the
establishment of on-site inspection schemes for arms control
verification. There is coverage of such general practical
questions as administrative organization, logistics support,
communications systems, and operational procedures for relatively
larpe groups of observers. There are also sections which deal
with observation techniques (including how te set up obscrvation
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posts), surveillance reporting (including supervision of armament
control agreements, establishment of buffer or demilitarized zones,
surveillance of military deployment limitations, and supervision

of military withdrawals or disengagement), patrolling and reporting,
and information gathering. Also included in the Handbook are
practical examples of floorplans for observation posts, organization
4 charts and report forms.

PROPOSAL ABSTRACT AQ(ATh)

t! 1. Arms Control Problem:
: Regional arms control - demilitarization

2. Verification Type:
On-site inspection - general

{
3
2
.
'! Rikhye, Indar Jit, et al. The Thin Blue Line: International

3. Source:
Peacekeeping and Its Future. New Haven, Conn.: Yale University

Press, 1974.

4. Summarv:

3 This work provides a description and some evaluation of

t} several peacekeeping and observer missions. Case studies include
1 chapters on UNEF II, UN Observer and Supervisory Missions, and
Indochina observer activities.
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PROPOSAL ABSTRACT A10(A66)

1. Arms Control Problem:
Regional arms control - demilitarization

2. Verification Type:
On-site inspection - general

3. Source:
Wainhouse, David W. International Peace Observation: A
History and Forecast. Baltimore: Johns Hopkins Press, 1966.
See also: International Peacekeeping at the Crossroads:
National Support - Experience and Prospects. Baltimore:
John Hopkins Press, 1973.

4. Summary:
International Peace Observation is an extensive and detailed

work which examines more than seventy cases since World Var I
where "international peace observation" has been employed. Peace
observation is defined as a method whereby the organized inter-
national community initiates a third party intervention as

early as possible in a threatening situation with a view to
permitting calmer judgements to allay the potential or actual
conflict.

The book covers cases involving the League of Nations, several
Inter-American organizations, the UN and other multilateral
arrangements. Each case study includes a brief description of the
history of the dispute, the peace observation arrangements that
were created to deal with it and an evaluation of these arrange-
ments. In the final section of the book the author lays out
his general conclusions together with suggestions regarding future
peace observation activities. Included here is a detailed
proposal for the organization and equiping of a permament UN
peace observation corps, a body which conceivably could find use
in an arms control verification situation. Of interest in the
final section of the book are also chapters dealing with:

- Authority and Terms of Reference,

- Peace Observation and Cooperation of the Parties,

- Chief Tasks of Peace Observation,

- Organization and Support of Peace Observation Missions, and

~ Termination of Peace Observation,

International Peacekeeping at the Crossroads covers several
cases since World War II. Details about organization, personnel
and logistics are given for each case. The conclusions and
recommendations, however, are mainly intended for US policy
makers.
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PROPOSAL ABSTRACT A11(T59)

1. Arms Control Problem:
Regional arms control - demilitarization
- Antarctica

2. Verification Type:
a) On-site inspection - general (Article T)
- obligatory
b) Remote sensors - aerial (Article T(k4))
c¢) International exchange of information (Article 7 (5))
d) Complaints procedure - %ogiultation and cooperation (Article 11
1
- referral to International Court of
Justice (Article 11 (2))
e) Review conference - (Article 9 (1))

3. Source:
The Antarctic Treaty
Signed: 1 December, 1959,
Entered into force: 23 June, 1961,
Number of parties as of 31 December, 1979: 20.

L, Summary :

The Treaty's system of control is based on the use of inspectors
(Article 7). Inspectors are nationals of the states parties which
designate them and they remain under the exclusive control of their
national government no matter where they are in Antarctica (Article
8), in order to prevent disputes over jurisdictional claims.

These observers have full access to all installations, ships and
aircraft at all times. Aerial surveillance is also permitted. 1In
addition, each party is required to inform the others of all
expeditions it launches to Antarctica, stations it occupies there
and military personnel or equipment which it introduces to the
continent (Article 7 (5)). This information can be verified by
inspection.
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PROPOSAI, ABSTRACT A12(T75)

1. Arms Control Problem:
a) Regional arms control -~ demilitarization
~ Middle East

b) Conventional weapons - ground forces
2. Verification Type:
a) On-site inspection - general
- control posts
- obligatory
b) Short-range sensors - monitoring devices
c) Remote sensors - aerial
d) Complaints proecedure - consultative commission

3. Source:

Agreement Between Egypt and Israel, and Annex. (Sinai Disengage-

ment Agreem-.t).

Signed: September 1, 1975.

Early Warning System Proposal by the United States of America.

September 1, 1975.

See also: Kolecum, E.H. "New Sensors Evaluated in Sinai Buffer".
Aviation Week and Space Technology (23 August 1976):
Lo-k2.
United States. Sinai Support Mission. Report to the
Congress. Washington, D.C.: 13 April 1978.

L. Summary:

The agreement provides for disengaging Egyptian and Israeli
forces in the Sinai. It establishes two zones in which forces
of each side must be limited. These two zones are placed on
either side of a buffer zone where no military personnel of the
two sides are to be stationed (save for the exception discussed
below). The United Nations Emergency Force (UNEF) is to occupy
this buffer zone. Another zone under UNEF control is established
in the South.

The Annex of the agreement defines some of the verification
provisions. (This Annex is a statement of agreed principles to
serve as a basis for a Protocol which was subsequently negotiated.)
As agreed the UNEF has complete control of the buffer zone. 1In
the Southern demilitarized zone UNEF has freedom of movement and
checkpoints so as to ensure that no military forces are present.
Both these functions might be described as a form of general
on-site inspection on the part of UNEF.

In the two restricted military force zones UNEF conducts on-
site inspections to ensure maintenance of the agreed force limi-
tations. This again is a type of peneral on-site inspection.
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An additional verification method employed is aerial sur-
veillance. Overflights were originally conducted by the USA
once every T7-10 days or on request. Results of these reconnais-
sance flights were provided to both parties and to UNEF. Sub-
sequently, it was agreed that Egypt and Israel could make seven
reconnaissance flights over the area each week provided no
more than two aircraft are used at a time and flights are not
less than an altitude of 15,000 ft. They must fly along the
buffer zone centerline and make no abrupt turns while over the
zone.

Finally, the USA proposed and it was eventually agreed that
two "surveillance" stations and three "watch" stations be
established as part of an early warning system. The two
"surveillance" stations, one Egyptian and one Israeli are
established in the buffer zone near the strategic Giddi pass.
They perform the functions of visual and electronic surveill-
ance. Fach station is limited to 250 personnel armed only with
light defensive weapons.

The three "watch" stations were established by the USA on the
Mitla and Giddi passes. American civilian personnel operate
these installations which also include three unmanned electronic
sensor fields. The stations report any unauthorized activity by
either Egypt or Israel in the two "surveillance" stations
and any unauthorized movement of troops into the passes or
preparation for such movement.

A complaints procedure is established under Article 6 of the
agreement. It is in the form of a joint commission of the par-
ties under the aegis of the Chief Coordinator of the UNEF.

The following sensor systems, some of which were used to
monitor the de-militarized zone between North and South Vietnam,
were employed to monitor the Sinai Disengagement Agreement.*
These include:

an electronic fence and a passive infrared confirming

scanner. The electronic fence is called SSCS for strain

sensitive cable sensor. It is basically a coaxial cable
implanted in the sand along both sides of the roadway.

When anything passes through, it transmits a signal....

The scanner is called Pires. It displays an infrared

* This discussion is taken from: E.H., Kolcum, "New Sensors Evaluated
in Sinui Buffer". Aviation Week & Space Technology (23 August 1976):
Lo-k2,
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picture that tells a trained operator what type of in-
cursion is taking place - whether it is a large force,
a single person, tank or Jeep. The operator also can
determine direction and speed.

Much of the equipment used in Vietnam now in place here
has undergone refinement and modification. Tt includes:
Minisid 3, a seismic intrusion detector that senses earth
vibrations. Battery-operated, it is implanted under 6 in,
of sand at random distances along entrances to the passes.
It can detect a vehicle 1,650 ft. away, and a person 150
ft. distant. Circuitry in Minisid 3 will self-destruct
unless a combination code is used to open it. Batteries
last about a year.

AAU, which means acoustic add-on unit....is activated
when Minisid senses earth vibrations and it transmits
sounds from the intrusion to the watch station.

Dirid, for directional infrared entrusion detector....
is a passive optical device with two fields of view along
the pass entrances. It is used to complement Minisid
3's sensors. When an intrusion occurs, the returned signal
tells the operator what sensor was éxcited and Dirid can be
aimed at that point.

TVS-4, basically a pair of binoculars with a large aper-
ture....enables visidble verification of eruptions from
electronic sensors.

When a sensor is excited, it returns a signal to the watch
station where a time history of the movement is recorded on
metalized chart paper. As soon as an intrusion is verified,
a VHF radio message, backed by teletypewriter, is sent to
a State Department liaison officer at base camp. He imme-
diately communicates that there is an intrusion, and the
Sinai Field Mission analysis of it, to the United Nations
in Ismailia, Egypt, the Egyptian Ministry of War in Cairo,
Israeli Defence Force in Tel Aviv and to the single Israeli
and Egyptian surveillance sites just inside the buffer
zone.,..The base camp also has a secure communications link -
an HF single sideband radio teletypewriter that ties into
the U.S. government communications network.

An alternate means and procedure for detection is being developed

by the United States Sinai Support Mission (SSM), according to a

recent report.* The system currently used has been described in
the previous paragraph. Under the alternate system:

..3ignals from the unmanned sensor fields are relayed
directly to the operations center at the Sinai Field Mission
Headquarters and all sensor activations are instantly dis-
played on a scaled map of the early warning area. As sensor
activations light up small bulbs on the map, the Operations
Officer can instantly see the location of an intrusion, and
by observing the number of sensors in a line of sensors

United States Sinail Support Mission. Report to the Congress.
13 April 1978, pp. 10-1k,
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perpendicular to the road that are activated, he can

determine the nature of the object involved. The

heavier the object the more sensors are activated and the

more lights flash. An intruder can then be tracked through

the early warring area by observing the sequence of lights
on the map.... This system should improve the timeliness,
accuracy, and completeness of the early warning system

detection process. (pp. 10-11)

In addition, two other developments are of interest. First,
the SSM is adding a new remotely-controlled day and night
camera system to the sensors already deployed. This system
will detect an object before it enters the existing sensor
fields and will therefore reduce the time necessary to identify
an intruder.

The second development arises from the fact that the ability
of monitoring personnel to identify activity in the sensor
fields deteriorates appreciably under conditions of poor
visibility especially dust and ground fog. In an attempt to
overcome this problem, the SSM has borrowed two thermal imaging
devices from the US Army. These devices, which are similar to
the forward-looking infrared system (FLIR), can detect the infrared
energy emitted by objects. It is expected that dust and fog
will cause less interference for these devices than for visible
light sensors.

The number of personnel presently working in the Sinai Field
Mission is 160. Cost of the watch stations and base camp was
approximately $25 million. The budget for the 1978 fiscal year
is $12.2 million and the estimated budget for FY 1979 is S$11.7
million.

The Sinai Support Mission will be terminated upon completion of
the withdrawal of Israeli forces from the Sinal, pursuant to the
Egypt-Israel Peace Treaty of March 1979.*

See abstract A1L(T79).
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PROPOSAL ABSTRACT A13(A78)

1. Arms Control Problem:
Regional arms control - demilitarization

- Middle East

2. Verification Type:
a) On-site inspection - general
b) Short-range sensors - monitoring devices
c) Remote sensors - aerial
d) Complaints procedure - consultative commission

3. Source:
Shalev, Aryeh, Brig. Gen. (Res.). Security Arrangements in Sinai
Within the Framework of a Peace Treaty with Egypt. Tel Aviv:
Center for Strategic Studies, Tel Aviv University, October 1978.
CSS Papers, no. 3.

4. Summary:
This paper outlines proposals for the security arrangements in

the Sinal to be included in an Egypt/Israel peace agreement. One
of the aspects discussed is supervision and early warning. 1Imn
general these include:
1) an international force in specific zones in the Sinai,
2) early warning stations on both sides of a demilitarized a-ea,
3) mechanisms of control over the demilitarized areas and areas
of limited forces by UN observers,
4) apparatus for clarifications and coordination between Egypt
and Israel, and
5) mechanisms for obtaining aerial photographs of the area.
The paper reviews several approaches to these questions outlining
their disadvantages and advantages.

T
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PROPOSAL ABSTRACT A1L(T79)

Arms Control Problem:

a) Regional arms control - demilitarization
- Middle East
b) Conventional weapons - aircraft
- ground forces
- ships

2. Verification Type:

a) On-site inspection - general
- selective
- control posts
-~ obligatory
b) Short-range sensors - monitoring devices
¢) Remote sensors - aerial
d) Complaints procedure - consultative commission

3. Source:

Treaty of Peace between the Arab Republic of Egypt and the State

of Israel and Annexes.

Signed: 26 March 1979.

See also: - Framework for Peace in the Middle East at Camp David.
17 September 1978.

4. Summary:

The Treaty provides for the normalization of relations between
Egypt and Israel and withdrawal of Israeli forces from the Sinai.
It also specifies limited force zones in the Sinai area after
completion of the withdrawal.

The Withdrawal:

UN forces will be used to supervise the withdrawal and they
will employ their best efforts to prevent any violations. As
soon as Israeli forces withdraw, UN forces will enter the
evacuated areas to establish temporary buffer zones which will
entail setting up checkpoints, reconnaissance patrols and
observation posts. They will also perform verification functions
in the limited force zones created as the withdrawal progresses
(Articles 1 2 and 5 of the Appendix to Annex 1). These
functions a)e tantamount to general on-site inspection.

A Joint Commission of the parties will be established for the
duration of the withdrawal. It will supervise the implementation
of the withdrawal including the resolution of any problems which
arise and the provision of assistance to UN forces. The Commission
will meet at least once a month or at the request of either party
or the UN force commander (Article 1 (4} of Annex 1 and Article 4
of the Appendix to Annex 1).

In accordance with arrangements agreed upon by the parties and
coordinated by the Joint Commission "military technical installations'
will be operated at four locations in the buffer zone during the

e e e e e e e me A e e A e e e e e A
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withdrawal. A third party agreed upon by Egypt and Israel will
enter and conduct inspections of these installations in a random
manner at least once a month. These inspections will verify the
nature of the operation of the installations and compliance with
agreed weapons and personnel limitations therein. The third party
will immediately report to the parties any divergence from an
installation's visual and electronic surveillance or communications
role (Article 5 of Appendix to Annex 1). This activity by the
third party can be described as a form of selective on-site
inspection.

In addition to these 'technical installations' of the two
parties, the US is requested to continue the operation of its
Sinai Field Mission early warning station until the completion
of the withdrawal, at which time it will be terminated (Article 7
of Appendix to Annex 1).

The US is also requested to continue its airborne surveillance
flights in accordance with previous agreements until the completion
of the Israeli withdrawal (Article 7 of Appendix to Annex 1).

Finally, during the withdrawal, Egyptian technical teams will
be permitted to observe and familiarize themselves with the
operation of facilities to be transfered by Israel to Egypt for
a period of up to two weeks prior to transfer (Article 6 of Appendix
to Annex 1).

Post-Withdrawal Security Arrangements:

Once the Israeli withdrawal has been completed, the treaty
designates four permanent limited force zones* in the Sinai and in
Israel. As when monitoring the withdrawal, UN forces and observers
are to supervise the implementation of these zones and employ their
best efforts to prevent any violations. UN forces will operate
checkpoints, reconnaissance patrols and observation posts in one
of these zones along the international border. They will conduct
periodic verification of the implementation of the final zones at
least twice a month or within 48 hours after a request by the parties.
The UN forces will also insure freedom of navigation through the
Strait of Tiran.

UN verification teams are to be accompanied by liaison officers
of the two parties. Personnel of the UN forces will enjov freedom
of movement and other facilities necessary for the performance of
their tasks and the UN will be able to make command arrangements
which will best assure the exercise of its responsibilities.

Egypt and Israel must agree on the nations from which the UXN
forces are drawn and these must exclude permanent members of the
Security Council (Aricle 2 & 6, Annex 1). Bv Article 4 of the
Treaty, UN forces will not be withdrawn without the approval of
all the permanent members of the Security Council unless the
parties otherwise agree.

Early warning stations of the parties can be establishted, but
only in two zones: in zone 'A' (near the Red Sea and Suez Canal)

* The limitations extend to naval and air operations in the Sinai area.
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in the case of Egypt and in zone 'D' (along the Israeli border)
in the case of Israel. Flights of reconnaissance aircraft by
the parties are also limited to these same zones (Articles 5
and 3, Annex 1).

When the Joint Commission which monitors the Israeli withdrawal
is terminated upon completion of the withdrawal, a liaison system
between the parties will be established to provide an effective
method of assessing progress in the implementation of the final
zones and to resolve any problem that may arise. Unresolved
matters may be referred to higher military authorities of the
parties. Direct telephone links will be maintained between the
liaison offices of the two parties and between them and the UN
Command (Article 7, Annex).

PROPOSAL ABSTRACT A15(T73)

Arms Control Problem:

Regional arms control - demilitarization
- Indochina

Verification Type:

On-site inspection - general

Source:

Agreeuent on Ending the War and Restoring Peace in Vietnam and
Protocols (Vietnam Peace Accords).
Signed: 27 January 1973.

Summary :
Responsibility for verification of the provisions of the Agree-

ment was given, in part, to an International Commission of Control
and Supervision (ICCS8) which was established immediately upon
signature of the Accords. Article 18 of the Agreement and the
Protocol concerning the International Commission of Control and
Supervision outlined the functions, powers and structure of the
ICCS. 1Its functions included the control and supervision of the
implementation of:
1) the cease-fire in South Vietnam,
2) the withdrawal of all foreign troops from South Vietnam,
3) the dismantling of all foreign military bases in South
Vietnam,
4) the exchange of prisoners of war,
5) the ban on introduction of troops into South Vietnam,
6) the general elections in South Vietnam, and
7) the reduction of troop levels of the two South Vietnamese
parties.
The ICCS was composed of representatives of four countries (Canada,
Hungary, Indonesia and Poland) with the chairmanship of the
Commission rotating among members. Operations of the ICCS were to
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be carried out in accordance with the "principle of consultation
and unanimity". Until an international conference had been set up
pursuant to the Agreement, the ICCS was to report to the parties.
The Commission was intended to continue operations until the new
government of Sruth Vietnam formed after the general elections
provided for in the Accords requested its termination.

The Protocol specified that the ICCS was to perform its functions
"through communication with the parties and on-the-spot observation',
It was to be allowed "such movement for observation as is reasonablv
required for the proper exercise of its functions" and its members
were to be accorded diplomatic privileges and immunities. The
Commission was also empowered to investigate vioclations at the
request of any party or when the Commission had "adequate grounds"
for considering there to have been a violation. If the Commission
found that a violation had occurred it was to report this to the
parties.

Numbers and location of the headquarters staff and the regional
and other teams of the ICCS were spelled out in detail in the
Protocol. The formula for financing the Commission was also stated.

Parties were obligated to cooperate and assist the ICCS in the
execution of its duties. Regular and continuous liaison between the
parties and the Commission was to be maintained. The Joint Military
Commissions of the parties which were set up by the Agreement were
also to cooperate closely with the ICCS.

In addition to the ICCS, a Four Party Joint Military Commission
and a Two Party Joint Military Commission were created. The Joint
Commissions were dealt with in Articles 16 and 17 of the Agreement
and in a Protocol. These bodies were responsible for ensuring
joint action by the parties in implementing the provisions of the
Agreement. Among the duties of the Four Party Commission was
"drawing up plans and fixing the modalities to carry out, coordinate,
follow and inspect the implementation" of many of the same
provisions to be monitored by the ICCS. It was also "to deter and
detect violations". There was thus considerable overlap between the
responsibilities of this body and the ICCS.

Personnel and location of the headquarters and the teams of
the Four Party Commission were dealt with in detail in the Protocol
as were the privileges and immunities of its personnel, its
financing, and the responsibilities of the parties for providing
assistance. This Commission was also to operate on the basis of
unanimity. Disagreements were to be referred to the ICCS.
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PROPOSAL ABSTRACT A16(G69)

Arms Control Problem:

Regional arms control - demilitarization
- sea bed

Verification Type:

On-site inspection - general

. Source:

Union of Soviet Socialist Republics. "Draft treaty on prohibition

of the use for military purposes of the sea bed and the ocean floor

and the subsoil thereof". ENDC/2L40, 18 March 1969.
See also: ENDC/PV. L00, 3 April 1969.

Summary :

The object of the draft treaty was to han the use of the sea
and ocean floor beyond a 12 mile coastal zone, for any military
purpose. (Article 1).

In order to verify compliance, all installations and structures
on the sea bed were to be open to representatives of other states
parties to the treaty "on the basis of reciprocity". (Article 2).

In submitting this proposal, the Soviet Union contended that
verification of a ban on all military activity on the sea bed
would be simplified because a partial ban would require greater
detail as to the verification procedures. A total ban would reduce
the number of objects to be controlled since only peaceful objlects
would remain. As well, the Soviet Union contended that total
demilitarization would reduce fears that the verification of
objects on the sea bed would disclose military secrets.

A16(669)

T Y




C_: .
o

[V
\." .
N
W
-
3 .
Lo
Lo
3

L

26

PROPOSAL ABSTRACT A17(G69)

1. Arms Control Problem:
a) Regional arms control - sea bed

2. Verification Type:
a) On-site inspection -~ general
b) Remote sensors
¢) Complaints procedure -~ consultation and cocperation
d) Review conference

3. Source:
United States. "Draft treaty prohibiting the emplacement o®
nuclear weapons and other weapons of mass destruction cr the
sea bed and ocean floor". ENDC/2L9, 22 May 10€9.
k, ary:
The object of the draft treaty was to prohibit the emplacerert
on the sea floor of nuclear weapons, other weapons c¢f mass
destruction and their related launching facilities (Article 1).

To verify compliance parties were to be "free to observe
activities of other states on the sea bed" provided that this
observation did not interfere with such activities or otherwise
infringe existing rights under international law., Should such
observation still leave doubts unresolved, parties were to
consult and cooperate with a view to removing these doutts
(Article 3 (1)).

A review conference was to be held five years after the
entering into force of the Treaty. One of the purposes of this
conference was to "take into account any relevant technolegical
developments" (Article 5). This conference was to consider
whether additional rights and procedures of verification should
be adopted. (Article 3 (2)).

E
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PROPOSAL ABSTRACT A18(G69)

a) Regional arms control - sea bed

F 1. Arms Control Problem:

¢ 2. Verification Type:

Yy

b s e s u oa

a) On-site inspection - general

b) Remote sensors

c) Complaints procedure - consultation and cooperation
- referral to Security Council

d) Review conference

3. Bource:

United States/Union of Soviet Socialist Republics. "Draft treaty
on the prohibition of the emplacement - ? nuclear weapons and other
weapons of mass destruction on the sea bed and the ocean floor

and on the sub-soil thereof". ENDC/269/Rev.1l, 30 October 1969.

3 L, Summary :

The object of the draft treaty was the prchibition of emplacement
on the sea bed of nuclear weapons, other weapons of mass destruction
and their associated facilities. (Article 1)

To verify compliance parties were to have "the right to verify
the activities of other states parties to the Treaty" provided
such verification did not interfere with these activities nor infringe
existing rights under international law including freedom of the
high seas. (Article 3 (1))

Each party could verify activities of others using its own means
or with the assistance of any other state party. (Article 3 (2))

Parties were obligated under the treaty to consult and cooperate
with the view to removing any doubts concerning compliance. If such
consultation and cooperation did not remove doubts then any serious
questions were to be referred to the Security Council.
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PROPOSAL ABSTRACT A10(G69)

1. Arms Control Problem:

- a) Regional arms control - sea bed
; 2. Verification Type:
a) On-site inspection - general

- non-obligatory
9 b) Complaints procedure - consultation and cooperation
;‘ - referral to Security Council

3. Source:
Canada. CCD/270, 8 October 1969.
See also: - UNGA, A/C.1/992, 27 Novembter 1969
- ENDC/PV. L42L4 31 July 19€9.

T 1™
adlh

L. Summary:

The Canadian paper proposed that each party have the right to
"verify through observation" the activities of other parties on the
sea bed provided that such observation did not interfere with those
activities or infringe on any rights recognized by international
law. (Paragraph 1)

If reasonable doubts remained after such observation the party
having these doubts and the party under suspicion were to consult
and cooperate with a view to removing the doubts. Cooperative
procedures were to include "appropriate inspection" of objects,

il structures, etc. which might reasonably be expected to be of a

{ 4 Y YTy
4 . i
.

. Co

kind that had been banned. Parties in the region of the activities
and any other party who so requested were to be notified of and
permitted to participate in the consultations and cooperation,

o (Paragraph 2)

- A special procedure was outlined for dealing with cases where

X the state responsible for the object, structure, etc. was not

‘@ identifiable by observation. (Paragraph 3)

3 If doubts remained after consultation and cooperation, a

4 complaint could be referred to the Security Council. (Paragraph L)

Verification could be undertaken by any party using its own
means or with the assistance of any other party. OSuch assistance

Qf could be sought directly or indirectly throuegh the rocd offices
¢ of the UN Secretary General. (Parapgraph 5)
4 All verification activities were to be conducted with due regard

for the rights of coastal states. (Paragraph €)

4
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PROPOSAL ABSTRACT A20(T71)

1. Arms Control Problem:
Regional arms control - sea bed

2. Verification Type:

a) On-site inspection - general ("right of observation")
- non-obligatory (Article 3 (2))
b) Ccmplaints procedure - consultation and cooperation

(Article 3 (2))
-~ referral to Security Council
(Article 3 (L))
c¢) Review conference (Article 8)

LA i“ v

3. Source:
Treaty on the Prohibition of the Emplacement of Nuclear Weapons
and Other Weapons of Mass Destruction on the Sea Bed and the
Ocean Floor and in the Subsoil Thereof. (The Sea Bed Treasty).
Opened for signature: 11 February 1971.

. Fntered into force: 18 May 1972.

Number of parties as of 31 December 1979: 68.

MRS My
- . - .

4, Summary:

The verification provisions of the final Sea Bed Treaty were
based in large part on the Canadian working paper presented in
the First Committee of the General Assembly*. The provisions
of Article 3 involve observation of activities in the sea bed
zone followed, in the event of a suspected violation, by
consultations between the states having reasonable doubts about
an activity and the state responsible for the activity.

Should these consultations fail to resolve the dispute, procedures
are stipulated for notification of other parties in order to
cooperate on further verification including inspection. It is
unclear whether such inspection would be obligatory as regards
the state which was being inspected. If the dispute still remains
unresolved, there is a provision for referral to the Security
Council.

There is a special procedure for installations, devices, etc.

whose state owner is not identified (Article 3 (3)). Verification
- may be conducted with the assistance of third parties including
L other states of the UN (Article 3 (5)). Finally, Article 3 (€)
attempts to protect the rights of other states (includinge those
using the high seas and coastal states) from being infringed when
verification activities are undertaken.

A ASIA ) A AL A4

3 * See abstract A19(G69).
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PROPOSAL ABSTRACT A21(T67)

1. Arms Control Problem:
Regional arms control

nuclear weapons free zone (Article 4)
- demilitarization
- outer space

2. Verification Type:
a) On-site inspection

general (Article 12)

- obligatory

- non-obligatory (Article 10)
b) International exchange of information (Article 11)

3. Source:
Treaty on Principles Governing the Activities of States in the
Exploration and Use of Outer Space, Including the Moon and Other
Celestial Bodies. (The Outer Space Treaty).
Signed: 27 January, 1967.
Entered into force: 10 October, 1967T.
Number of parties as of 31 December, 1979: 80.

L. Summary:
Under the Treaty, nuclear weapons are prohibited from being

placed in orbit or on any celestial bcdy. Other military
activity is prohibited on celestial bodies though not from
earth orbit.

Al]l installations on the moon or other celestial bodies
are open to inspection on the basis of reciprocity. UNotice
of an inspection must be given to ensure safety of inspectors
and to avoid interference with the operations of the installation
(Article 12). This inspection does not apply, however, to objects
in earth orbit. Provision is also made, though not explicitly
as part of the verification system, for permitting, on a voluntary
basis, the observation of launches and flights of spacecraft (Article
10).
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PROPOSAL ABSTRACT A22(A63)

1. Arms Control Problem:
General and complete disarmament

2. Verification Type:
On-site inspection - general

3. Source:
McGuire, B. "Disarmament: A Captive Inspectorate". In Weapons
Management in World Politics: Proceedings of the International
Arms Control Symposium, December 17-20, 1962, pp. 149-151,
Edited by J.D. Singer. Ann Arbor, Michigan: 1963.

L. Summary:

This proposal suggests that, in order to overcome objections
that on-site inspection is little more than legalized espionage
and the objections that disarmament without inspection is
unacceptable, a "captive" inspectorate should be established.
It would have complete access to all fecilities in the host
country, but its capacity to transmit information would be
restricted to prevent transmissions concerning the locstions
and characteristics of host installations. Communication
would be restricted to information regarding the progress (or
lack of it) towards disarmament.

To accomplish this the inspectorate would be segregated from
the host population except during inspection trips. Special

L

! cities would be established, perhaps underground, so the host

3 country could more easily monitor power input to the city,
ascertain that radio messages were not being sent from the city,

F! and exclude from the city electronic components which would be
used for high power radio transmission. Measures would also be

. taken to prevent the corruption of inspection teams by host agents.
8 Moreover, aerial and surface photography should be expressly

' permitted and equipment to carry this out should be provided.
Transportation of the inspectorate would be handled by the host,
but the directions of the inspectorate in this regard should be followed,
within clearly defined limits. Facilities for daily communication
between inspection teams and inspectorate cities would be main-
tained by the host nation.

L If the disarmament program were set in clearly defined stages,
'i the inspectorates would report to their governments at the end

b of each stage. It would be best to have many short-term stages
rather than a few broad, long-term stages. 1In this way, non-
compliance by any given state would not handicap other states

that had complied.
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PROPOSAL ABSTRACT A23(A62)

1. Arms Control Problem:
General and complete disarmament

2. Verification Type:
a) On-site inspection - general
- selective
- sampling
b) International control organization
¢) International exchange of information

3. Source:
Blackett, P.M.S. "Steps Toward Disarmament". Scientific American
206, no. 4 (Arril 1962): 45-53,

L, Summary :

In the initial stage of the disarmament process, all parties
would supply one another with e list of nuclear weapons and
delivery systems under their control, as well as research and
production facilities concerned with these systems. The exact
location of these weapons and facilities would not be specified
during this stage.

Upon completion of the inventory stage, an agreed number of
weapons would then be destroyed and their destruction verified
through on-site inspection by an International Control Organization.
When destruction of these weapons is complete, a general inspection,
using sampling techniques, would begin in order to verify the
correctness of the numbers remaining after the agreed reductions
had been verified.

Assuming all is found to be in order, it would be possible
to proceed to further reductions or complete elimination of
remaining armaments.
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PROPOSATL, ABSTRACT A2k (A68)

1. Arms Control Problem:
Any arms control agreement

2, Verification Type:
a) On-site inspection - general
b) International control organization
c) International exchange of information

3. Source:
Burns, Richard Dean and Donald Urquidi. Disarmament in Perspective:
An Analysis of Selected Arms Control and Disarmament Agreements Between

the World Wars, 1919-1939. Los Angeles: California State College at
Los Angeles Foundation, July 1968. L volumes. NTIS AD €96 9Lo.

4. Summary:
The authors provide a detailed examination of interwar arms

control agreements including a description of their provisions and
an evaluation of their success or failure. Among the elements
considered are the verification and control provisions of these
agreements. The authors conclude, in general, that these provisions
varied enormously tetween agreements, ranging from those which
contained complex supervisory arrangements to those avoiding
entirely formal verification. Two general observaticns are suggested.
First, nations formulating arms agreements volunteered little mutual
interest in or concern for international control machinery. Second,
the authors' research indicates that there was "little relationship
between compliance and verification; that is, a higher degree of
compliance does not appear to have been directly related to the
employment of more extensive supervisory instruments. Compliance
seems to have depended more on whether the basic treaty provisions
were imposed or negotiated, on whether the terms reflected concern
for national security, and on the signatories respect for national
honor" (Volume 4, p. 16).

To summarize briefly some of the more specific observations made

by the authors:

1) Extensive supervisory powers were given the various Inter-
Allied Control Commissions set up to enforce the Versailles
Treaty and the similar accords with one other vanquished
Central Powers. The methods used by these bodies included
inspection.

2) The Straits Commission as provided for in the Lausanne Treatv
(1923) represented a mixed system of control involving
representation from both the Western powers and Turkey, the
defeated Central Power. The Commission had the power of
observing but not "inspecting",
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3) None of the various naval treaties created formal control
agencies, indeed such agencies were never considered. The
Washington Treaty (1922) did provide for reconvening a
conference of the parties if technological developments
warranted it. The London Treaty (1936) provided for the
annual exchange of detailed information on naval construction.
It appears that the intention of the parties in the absence
of formal verification arrangements in the treaties was to
use their naval attaches to obtain the relevant information

4) Demilitarization agreements contained several different
verification and control procedures.

PROPOSAL ABSTRACT A25(A€5)

Arms Control Problem:

Any arms control agreement

Verification Type:

On-site inspection - general

Source:
Lall, Betty Goetz. "Perspectives on inspection for arms control'.

Bulletin of the Atomic Scientists 21 (March 1965): 51-53.

Summary:
This paper represents a plea to the US and USSR to reexamine

their positions and attitudes to inspection which is viewed as
important for creating international confidence in arms control
undertakings. In the course of a review of American and Soviet
positions in the early sixties on the issue, the author presents
a concise examination of the historical roots of the policies of
the two governments.

Regarding the shift of US policy after World War Two from an
anti to a pro-inspection position, Lall suggests three factors:
1) US desire to prevent proliferation of the atomic bomb,

2) trauma of the surprise attack on Pearl Harbor, and

3) the secretive nature of the USSR.

To explain Soviet policy, Lall suggests five factors:

1) isolation of the Russian people from other countries and a
distrust of foreigners,

2) desire to protect the authority of the Soviet state,

3) fear that inspection by foreigners would represent espionage,

4) fear of exposing economic weakness, and

5) the possibility that the USSR may not want to live up to
arms control agreements.
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CHAPTER B

SELECTIVE ON-SITE INSPECTION

Selective on-site inspection involves a greater degree of restric-
tion with regard to rights of access than is the case for general on-
site inspection. Most frequently such restriction takes the form of
permitting entry by inspectors only for the limited purpose of moni-
toring compliance with agreements concerning specific weapons systems
and related facilities. From this central restriction flow certain
others. First, access may be allowed only to a particular geographic
location, for example, the site of a PNE as under the PNE Treaty, or the
site of a facility for the destruction of CWs as in a number of pro-
posals. Second, limitations may be placed on the activities which the
inspectors may undertake at the place of inspection and on the information
which they may acquire there. For example, inspectors may not be
permitted to analyze the nature of a chemical agent which is in the
process of being destroyed, for fear that sensitive information may be
disclosed. Third, inspectors may also be limited as to the persons they
may contact and the questions they may ask them.

In contrast to general on-site inspection systems, selective ins-
pection reduces the degree of intrusion involved as well as costs and
personnel requirements. It is also obvious from the foregoing discussion
that the distinction between selective snd general on-site inspection is
more one of degree than of kind. There will clearly be a boundary area
between the two categories where the distinction becomes blurred.

An important feature of the method is that it requires arms control
agreements not only to define the weapons and materials to be con-
trolled, but also to specify rules acceptable to those countries likely
to be inspected whieh will as far as possible enable the inspectors to
check the controlled items but nothing else.

In principle this approach is applicable to virtually all forms of
arms control short of general disarmament. Moreover, since the views of
the superpowers on what restrictions on inspection appronriate for their
respective political systems and military deployments mey not
coincide, there has been an opportunity for other countries with a
commitment to arms control to put forward verification proposals in the
hope of finding a suitable compromise. These reasons may account for
the large number of proposals included in this chapter.

A special case of selective inspection is worthy of separate mention.
This is "verification by challenge". This in effect 1limits inspection
to those situations where a party to the agreement has grounds for
suspecting another participating country of evading the agreement, and
challenges that country to prove its compliance. The expectation is
that the accused country in order to prove its innocence would invite
an investigation, which it could confine to matters relevant to the
point at issue. The advantage of this approach is that an agreement
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may be reached without having to lay down rigid rules for inspection

in advance and different compromises may be arrived at for the verifi-
cation of each incident. However, it is perhaps less likely that these
compromises will be satisfactory to all signatories. The basic
philosophy is set out in provosal BT1(A76), but the idea is present in
many of the other proposals.

Contents of Chapter B:

Arms Control Objective Number of Proposal Abstracts
Nuclear weapons 36
Chemical and biological weapons 2e

Conventional weapons

Regional arms control

General and complete disarmament
Any arms control agreement
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PROPOSAL ABSTRACT B1(A61)

1. Arms Control Problem:
Nuclear weapons - research and development

2. Verification Type:
s a) On-site inspection - selective
[ b) Records monitoring - economic
s -~ personnel
F‘ 3. Source:
¥ Wiesner, J.B. "Inspection for Disarmament". In Arms Control:
- Issues for the Public, pp. 135-136. Edited by L. Henkin.
i Englewood Cliffs, New Jersey: Prentice-Hall, 1961.
1 L. Summary:
7§ This proposal envisages a system of on-site inspection of
- weapons research and development laboratories and weapons testing
S facilities. Data-gathering techniques which would include
f monitoring of economic and personnel records, would comprise
3 a central part of the verification systemn.
t. A typology of research and development facilities based on
: the relative importance of activities could be developed, on
b ¥ which basis the frequency of inspections would be decided.
[. A central control body would be charged with the processing
o and evaluation of the data collected by the inspection teams.
: PROPOSAL ABSTRACT B2(G62)
. -
:’_ 1. Arms Control Problem:
- Nuclear weapons - fissile material "cutoff"
E* 2. Verification Type:
t a) On-site inspection - selective
. b) Records monitoring - plant
[ c¢) International control organization
t 3. Source:
i United Kingdom. "The technical possibility of international control
- of fissile material production". ENDC/60, 31 August 1962,

4. Summary:
: The paper foresees the creation of a Control Organization to
[ verify the "cutoff". Its first duty would be to check thc accuracy
i of declarations by states of the total quantity of fissile
3 material. This would involve inspection of all existing stocks
: and records. Controls over current production would need to be
3 instituted and these would be on-going. The Control Organization
! would also have to guard against the possibility of clandestine

production plants.

L
[
S . e . S .




4_ ,,-i_.

e
|

L.
H

- - v -y

SR I e 4

S adeam o S S SR o SR ol By Sak v

B O T O R R . ™ s - 7T™™T v/ -
- o oo e, ey e —— . - W s e B

38

The bulk of the paper is an assessment of the accuracy which is
technically possible for verifying the "cutoff" using the UK
nuclear organization as a model. Witk regard to control of
current production there would not be much variation from country
to country. The Control Organization should be able to verify
current production of plutonium to within 1 and 2 per cent and
of U235 to within 1 per cent.

The possibility of a violator successfully operating a large
scale clandestine plant is remote. A smaller plant, however,
might be able to secretly produce more fissile material than
could be obtained by diversion from overt facilities.

The accuracy attainable for the verification of past production
is much less than is possible for current production and would
vary considerably from country to country. In those countries
which have had a nuclear weapons programme, the Control Organization
would be unable to guarantee that 10-20 per cent of the weapons
had not been hidden.

The falsification of past records is possible but would require
the bribing of a considerable number of staff. There would
therefore be the possibility of some staff revealing the cheating.
However, the fact that nobody revealed the forgery would not be
evidence of the absence of forgery.

The Control Organization could not effectively check past
production until its staff had been installed and had become
familiar with the nuclear plants in the country concerned, a
process which would take about a year. Since the checking of
past production would be difficult and done only once, the UK
paper suggests temporarily augmenting the regular staff with more
highly qualified personnel for a period of six months. It
would therefore take about eighteen months from the date of
installation of the control system before declarations about
past production of fissile material could be verified.

The UK paper estimates that the Control Organization would
require about 1500 scientists and a total complement of 10,000
personnel., Independence in recruitment would be necessary. The
paper also describes some of the working conditions and the
duties of staff.
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PROPOSAL ABSTRACT B3(G6k)

1. Arms Control Problem:
Nuclear weapons - fissionable material 'cutoff'

2. Verification Type:
1) On-site inspection - selective
- obligatory
2) Short-range sensors - monitoring devices
- sampling
3) International exchange of information - declarationms.

3. Source:
United States. "Working paper on inspection of a fissionable
material cutoff". ENDC/134, 25 June 1964.

4, Summary:

The procedures described might,according to this paper,be
applied by the IAEA regarding declared facilities, though the
TIAEA's organization and procedures would have to be strengthened.
Inspection to detect undeclared facilities would be conducted
on an adversary basis.

Each nuclear power would declare, annually:

1) all U2 separation plants, chemical separation plants
and reactors, and
2) the production of fissionable material needed for
allowed uses and production schedules for each
facility continuing to operate.
Each nuclear power would have the right to question the declaration
of another and if the other did not satisfactorily justify its
declaration, to withdraw from the treaty.

Inspection of shutdown production facilities would be
relatively easy and foolproof. After an initial inspection to
ensure the facility had been shutdown, subsequent inspections
would be irregular and with only a few days notice.

U2 5 separation plants would have to be inspected to ensure
only 3eclared plants were operating and doing so within declared
limits. 1Inspection would involve:

1) ground access to the perimeter of the facilites and

continuous observation of the perimeter,

2) measurement of electrical power input into the plant,

3) measurement of uranium input and output, and

4) sampling of uranium tailings.

Regarding reactors, the nuclear powers should agree to accept
IAEA inspection on a phased basis or a similar inspection schermre.

Chemical separation plants produce plutonium, U and
unconsumed uranium from spent reactor fuel. Close"monitoring is
necessary. Inspectors would require complete access to the
facility at all times. Procedures would provide for:

1) a design revicew,

2) maintenance of adequate records and submission of reports, |

and
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3) inspections to account for material and to detect diversion.
Alternatively, a similar amount of material of the same type not
previously subject to international safeguards might be placed
under such safeguards.

There would be a limited number of adversary inspections
conducted of suspected undeclared facilities. These would
involve internal inspection of the plant or, in the case of
sensitive facilities, appropriate external inspection procedures
such as environmental sampling, external observation and
measurement of electrical power consumption. The inspected
party could take reasonable precautions to prevent observation of
sensitive activities by the inspectors provided they could still
determine whether or not prohibited activities were occurring. A
procedure for initiation of these inspections would need to be
developed.

PROPOSAL ABSTRACT BL(G66)

l. Arms Control Problem:

Nuclear weapons - fissionable material "cutoff"

2. Verification Type:

a) On-site inspection ~ selective
- TAFA safeguards

3. Source:

United States. "Working paper on transfer of fissionatble
material obtained by the destruction of nuclear wearons".
FENDC/172, 8 March 1966,

L. Summary:

This proposal for the destruction of nuclear wearons
was linked to an American proposal for a "cutoff" of
fissionable material used in weapons. The fissionable
material obtained from the destruction of nuclear weapons
would be transfered to peaceful purposes under IAFA or
similar safeguards. The USA would destroy a sufficient
number of its nuclear weapons to obtain 60,000 kg of
Up35. The Soviet quote would be 40,000 kg. Agreed amounts
of plutonium would be obtained in a similar manner.

The nuclear weapons to be destroyed would be transported
to designated depots for disassembly and destruction. The
destruction would be demonstrated to the nationals of both
parties and to neutral observers in accordance with agreed
procedures. Demonstration procedures to bhe acceptable
would have to ensure that no confidential information,
vital to national security or likely to lead tn nuclenr
proliferation, was disclosed.
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PROPOSAL ABSTRACT BS(G69Q)

1. Arms Control Problem:
Nuclear weapons - fissionable material "cutof+"

2. Verification Type:
a) On-site inspection - selective
- TAEA safeguards
b) International control organization

DAk e g e

3. Source:
United States. ENDC/PV. 401, 8 April 1969.

L. Summary:

The "cutoff" proposal is intended to restrict the military
use of fissionable material. The essential ele¢ nents of this
proposal are:

1) a halt of all production of fissionable material for

military purposes.

2) continued production only for peaceful uses, and

3) the use of the IAEA to safeguard the nuclear material

in each state's peaceful nuclear activities and to
verify the continued shutdown of closed fissionable
materials production facilities.

It is this third element which is a departure from previous
American proposals which involved substantial elements of
adversary inspection, especially with regard to the search
for undisclosed facilities.* The US was, at the time of
this proposal, prepared to accept the approach to verification
adopted in the Non-Proliferation Treaty for non-nuclear
weapons states, that is, use of IAEA safepguards and inspection.
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i * See, for example: ENDC/134, June 26, 196L; ENDC/172, March 8, 1966;
3 and ENDC/1T7L, April 1k, 1966.

e

L

r”

! .

* P T P P U ST PO o AL a e A o o o o




La

ﬁu
f
.[
L

R ——

PE(679)

Y RN Bt i A

b2

PROPOSAL ABSTRACT B6(GT9)

1. Arms Control Problem:
Nuclear weapons — fissionable materials 'cutoff'

2. Verification Type:
a) On-site inspection - selective
- TAEA safeguards
b) International exchange of informatiorn - declarations

3. Source:

Canada. CD/PV.39, 5 July 1979.
See also: CD/PV.4, 25 January 1979.
4. Summary:

Canada believes that several preparatory steps are necessary
before any ban on the production of fissionable materials takes
place. These include:

a) collection of accurate information on the total production

of fissionable material and production facilities;

b) the declaration of ceilings on stocks of fissionable material

for weapons purposes; and

¢) the expansion of existing verification procedures especially

the administration of full scope safeguards on a non-
discriminatory basis.
The key to the operation of the cutoff is confidence in full
disclosure and in accurate verification.

5. Selected Comments of States:
Several other countries expressed ideas similar to Canada's.

Australia (CD/PV.28, 19 April 1979; PV.79, 17 April 1980) stated
that such a ban would involve the development of a comprehensive
system of full-scope safeguards to be administered by the IAEA and
the application of such a safeguards regime to all peaceful nuclear
facilities in both non-nuclear weapon states and nuclear weapon
states. The Netherlands (PV.28) suggested that the nuclear safeguards
system of the IAEA could be applied to the whole peaceful nuclear
fuel cycle of the nuclear weapon states together with the transfer of
all military enrichment and reprocessing plants to the peaceful
cycle. An important feature of this idea is that all countries would
accept the same type of verification, removing a discriminatory
feature of present safeguards application. Japan (CCD/PV.801, 17
August 1978) also supports the extension of IAFA safeguards to the
nuclear weapons states,

BT R P
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PROPOSAL ABSTRACT BT(T€8)

1. Arms Control Problem:
Nuclear weapons - proliferation
- peaceful nuclear explosions

2. Verification Type:
a) On-site inspection - selective
- IAEA safeguards (Article 3)
b) International control organization
c) Review conference (Article 8 (3))

3. Source:
Treaty on the Non-Proliferation of Nuclear Weapons. (Non-
Proliferation Treaty).
Signed: 1 July 1968.
Fntered into force: 5 March 1970.
Number of parties as of 9 December, 1979: 111.
Number of NPT safeguards agreements in force as of 31 December

1979: 6T.

L. Summary:*

The NPT prohibits transfer of nuclear weapons or explosive
devices by nuclear weapon states to any recipient whatscever
(Article 1). Non-nuclear weapon states also agree not to receive
such devices nor to develop or manufacture them (Article 2).

Concerning verification, non-nuclear weapons states undertake
to conclude safeguards agreements with the TAEA "with a view to
preventing diversion of nuclear energy from peaceful uses to
nuclear weapons or other nuclear explosive devices" (Article
3 (1)). Such safeguards under the NPT are to apply to "all
source and special fissionable material in all peaceful nuclear
activities within the territory" of the non-nuclear weapon
state, or carried out under its control anywhere.

Parties also undertake not to provide "(a) source or special
fissionable material, or (b) equipment or material especially
designed or prepared for the processing, use or production of
special fissionable material, to any non-nuclear weavon state"
whether a party to the NPT or not, unless the source or srecial
fissionable material is subject to IAEA safepuards (Article 2 1)),

The safeguards required by Article 3 ure to be imrlemented
in such a way as not to affect the inalienahlc rights of rarties
to develop, produce and use nuclear energy for peaceful nurranes
nor the right to participate in exchange of material, ecuirment,
or information on the peaceful use o“ uclear enerpv (Articlc ?
(3) and Article L),

* See also abstract B13(I79) dealing with the NPT review ~orSeronce.
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Non-nuclear weapon states parties conclude safepuards
agreements with the TAEA either individually or in groups
of states. Negotiation for such agreements must commence
immediately upon deposit of instruments of ratification or
accession and the agreements must enter into force not later
than 18 months after negotiations begin (Article 3 (4)).
Article 5 allows for making availsble to non-nuclear
the benefits of PNEs but under "appropriate international
observation and through appropriate international procedures ...
established by a body on which there would be "adequate
representaiton of non-nuclear weapon states".

"

PROPOSAL ABSTRACT B8(168)

1. Arms Control Problem:
Nuclear weapons - proliferation

2, Verification Type:
a) On-site inspection - selective

3 - obligatory
- - TAEA safeguards
! b) Records monitoring - plant
A c) Short-range sensors - monitoring devices
- d) International exchange of information - reports to international
L body
x e) International control organization.
E.« 3. Source:
[ International Atomic Energy Agency. "The Agency's safeguards
C,; system (1965, as provisionally extended in 1966 and 1968)".
- INFCIRC/66/Rev.2, 16 September 1968.
- See also: '"IAEA activities under Article 111 of the NPT". NPT/
o CONF.II/6, 14 July 1980.
L i s :
r . Summary:
| . INFCIRC/66/Rev.2 outlines the elements to be included in Safe-
{:: guards Agreements between the IAEA and states which are not parties
t_ to the NPT. This model represents one of the two basic safe-
g guards systems operated by the IAEA.* In contrast to the INFCIRC/
{i 153 system the objective here is to ensure that special fissionable
. and other materials, services, equipment, facilities and information
& are not used in such a way as to further any militarv activitv
- (paragraph 2 of INFCIRC/66). It applies only to specific imports
i of nuclear materials, equipment and technology, not to the entire
}
}‘ * For the other model (INFCIRC/153), see abstract B10(172).
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peaceful nuclear industry in a state. Also, it seeks to prevent
use of the safeguarded materials for any military purpose not
simply for nuclear explosions.

Many of the elements found in the INFCIRC/153 safeguards
system are found also in this system including the requirements
to provide design information to the Agency (paragraphs 30-32), to
keep accounting and operational records (pa. 33-36), to implement
a system of reports to the Agency (pa. 37-44), and to permit Agency
inspections (pa. 45-54). The Agency is also obligated to prevent
disclosure of sensitive information (pa. 13-14).

Several differences between the two systems should be pointed
out, however. First, generally, the specifications in INFCIRC/153
for the elements outlined above tend to be considerably more
detailed than in INFCIRC/66. Second, there is no explicit mention
of a national accounting system nor are any specific requirements
for such a system specified in INFCIRC/66. The central importance
of the national accounting system to IAEA efforts does not come
through as it does in INFCIRC/153. Nor are the containment and
surveillance elements of the safeguards system mentioned.

There are less limitations (pa. 45-54) placed upon the access
allowed inspectors in INFCIRC/66. The exemptions from safepuards
which are permitted differ somewhat between the two documents with
INFCIRC/153 being more generous, though amounts in both cases are
small. Provisions are present in INFCIRC/66 which allow for
suspension of safeguards in some circumstances unlike INFCIRC/153
(pa. 24-15).

The circumstances under which safeguards terminate also differ
somewhat with INFCIRC/153 being more restrictive (pa. 26-27). In
the INFCIRC/66 system there is no clear indication of when nuclear
material becomes susceptible to safeguards in contrast to the NPT
system. International transfers are also treated differently; in
INFCIRC/66 the main effect of an international transfer is to
terminate safeguards (pa. 28 and 26).

No provisions for the settlement of administrative disuputes are
outlined in INFCIRC/66. Noncompliance can lead to similar
sanctions by the Agency as in INFCIRC/153.

Special procedures for reactors (pa. 56-58), nuclear material
outside principal nuclear facilities (pa. 59-68), reprocessing
plants (Annex I) and conversion and fabrication plants (Annex II)
are also spelled out in INFCIRC/66.
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PROPOSAL ABSTRACT B9(IT7C)

1. Arms Control Problem:
Nuclear weapons - proliferation

2, Verification Type:
a) On-site inspection - selective

obligatory

IAEA safeguards

b) Records monitoring - plant

¢) Short-range sensors

d) International exchange of information - reports to international
body

e) National self-supervision

f) International control organization

3. Source:
International Atomic Energy Agency. Safeguards Techniques.
Proceedings of a Symposium held in Karlsruhe from 6-10 July 1970.
2 volumes. STI/PUB/260.

4, Summary:

The papers in these volumes review experience gained in applying
safeguards. Treatment is more theoretical than in Safeguarding
Nuclear Materials* of 1975. There are 66 papers (60 English,

4 French and 2 Russian) broken down into the following chapters:

Volume I - Safeguards Experiments and Experience (17 papers),

- Design of Safeguards Material Control Systems (11),

- Material Control System Experience (5), and

- Panel on Assessment of Burn-Up, Isotopic Abundance
and Related Measurements at the Reprocessing-Input
Point (7).

Volume II - Quantitative Safeguards Techniques (10),

Qualitative Safeguards Techniques (4),
Views on Systems Analysis (3), and
Systems Analysis (9).

Each paper is accompanied b, an abstract in English.

* See abstr .t Bl2(I75).
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PROPOSAL ABSTRACT B10{IT2)

Arms Control Problem:

Nuclear weapons - proliferation

Verification Type:

a) On-site inspection - selective
- obligatory
- TAEA safeguards
b) Records monitoring - plant
¢) Short-range sensors - monitoring devices
- sampling
- seals
d) International exchange of information - reports to international
body
e) National self-supervision
f) International control organization

3. Source:

International Atomic Energy Agency. "The Structure and content
of agreements between the Agency and states required in connection
with the Treaty on the Non-Proliferation of Nuclear Weapons".
INFCIRC/153/Rev.1, June 1972.
See also: - Safeguards. Vienna: TAEA, (19777).
- "IAEA activities under Article III of the NPT". NPT/
CONF.II/6, 14 July 1980,

4. Summary:*

INFCIRC/153 outlines the elements which should be included in
Safeguards Agreements between the IAEA and individual states or
groups of states made pursuant to the Non-Proliferation Treaty.
This model sometimes referred to as 'full-scope' safeguards
represents one of the two basic safeguards systems operated by the
TIAEA.** The object of the NPT safeguards regime is to monitor all
source or special fissionable material in all peaceful nuclear
activities within the territory of a state or under its jurisdiction
or control anywhere so as to ensure that such material is not
diverted to produce nuclear explosives (paragraph 1 of INFCIRC/
153).

Three fundamental principles underlie the model safeguards
system represented by INFCIRC/153. First, the basic intent is
to deter the diversion of nuclear material through the risk of
early detection (pa. 28). Second, this is to be accomplished
with the minimum interference possible so as not to impede the
peaceful use of atomic energy (eg. pa. 4). Finally, the basis of
the TAEA safeguards system lies with the comparison between the

* The following description is based primarily on the Safeguards pamphlet.
** For the other model (INFCIRC/66/Rev.2) see abstract B8(I68).
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information provided by the inspected party and that provided through
the independent verification and inspection performed by the
Agency (eg. pa. 7 and 31).

In the NPT safeguards regime there are three key legal documents.
There is first, the Safeguards Agreement between the Agency and
the state involved, which contains an undertaking by the state to
accept safeguards, a statement regarding general exemptions, an
outline of the requirements of each party and the safeguards
procedures to be applied. Subsidiary Arrangements between the
Agency and the state provide further details for executing the
Agreement (pa. 39). Finally, Facility Attachments detail the
safeguards to be applied to each facility.

Material Accountancy:

Material accountancy is the prime means of Agency verification
(pa. 29). 1t involves the collection of measurements and other
determinations which enable the state and the IAFA to keep track
of the location and movement of nuclear material. Specifically,
it consists of "the initial determination of physical inventory
for a material balance area; the perpetuation of a book inventory
based on the original determination and subsequent measured
inventory changes; verification and updating of the book inventory
by periodic physical inventory measurements; and the submission by
the State of reports to the IAEA to enable the Agency to maintain
a parallel set of accounts which are subject to verification and
particularly comparison with the records kept at the facility"

(p. 24, Safeguards). It is the comparison between book inventory
and actual physical inventory of nuclear material which forms the
basis of material accountancy. Differences are termed "material
unaccounted for" which are analyzed to determine whether losses or
diversions have occurred.

The main focus of material accountancy is the material balance
area (MBA) which is an area such that all material entering or
leaving is measurable and in which an inventory of the material
situated there can be determined when necessary. Measurements
are taken at key measurement points (KMPs). Both MBAs and KMPs
are specified in the Facility Attachments.

The TAEA relies heavily on the national accounting and control
system of the state for accountancy data {(pa. 31). The Agency
does, however, require that a number of features be incorporated
into the national system (pa. 32) including:

1) a measurement system for determining flow and inventory of

nuclear material,

2) a means for evaluating measurement accuracy,

3) procedures for identifying and evaluating shipper/receiver

measurement differences,

4) procedures for taking physical inventory,

5) procedures for evaluating unmeasured inventory and losses,

6) a system of reports and records for each MBA,

7) a means for checking accounting procedures, and

8) procedures for submission of reports to the TAFA,
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The form of the accounting records kept by the national system
is at the discretion of the plant operator provided that several
features are present (pa. 56 and 57) including:

1) a record of inventory changes,

2) a record of measurement results, and

3) a record of adjustment and correction.

In addition, the Agency requires the facility to maintain operating
records for each MBA in which several specific types of data must
be recorded (pa. 58).

A system of reports to the IAEA is also demanded of the facility
operator (pa. 59-69). The initial report is submitted within
30 days of the last day of the month during which the Safeguards
Agreement enters into force and it forms the basis of the Agencv's
parallel accounting system. It is essentially a listing of the
physical inventory of nuclear material in each MBA. The Agency
can visit the facility to verify the information in the initial
report as it can with regard to other types of reports.

The inventory change report informs the TAEA of material
movements. Notes attached to this report indicate the operations
performed during the movements.

Each facility periodically takes a physical inventory of its
nuclear material. When this is done the facility operator shouid
submit a material balance report for each MBA. One of the items
of data to be included in this report is "ma*erial unaccounted for".

Finally, if evidence is uncovered that nuclear material may
have been lost or if any containment measure has been affected,

a special report to the IAEA is mandatory.

The key to verification in the IAEA safeguards system is the
right to conduct inspections (pa. 71-82). The basic purpose of
all three types of IAEA inspections - ad hoc, routine and special -
is to perform independent measurements and observations for
comparison with the information submitted by the state. Secondarily,
inspections also permit the application and servicing of TAEA
containment and surveillance procedures. The frequency, scope and
limitations of inspections depend on the type of materiai involved
and the sophistication of facility management and national control
schemes. Inspections may be periodic or continuous or without
notice as long as agreed constraints are not exceeded. Regarding
costs, generally each party bears its own expenses.

Inspectors are chosen for their competence and integrity with
consideration also given to an equitable geographic representation.
The Agency's Director General submits names of potential inspectors
to the state to be inspected. The state has the right to refuse
any inspector, however, persistent refusal of candidates will be
brought to the attention of the Agency's Board of Governors (pa. 9).

When an inspection is decided upon, the state is notified and
given relevant information about the visit. During the inspection,
the Agency's inspectors might:

1) examine records,

2) make independent measurements,

P10(172)
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3) check measurement and control equipment,

4) observe facility measurement, sampling and calibration

nrocedures, and

5) request duplicate or additional samples and measurements.
Inspections are restricted in that inspectors:

1) are accompanied by state representatives,

2) can not operate any equipment, and

3) do not enjoy unlimited access.,

The Agency is also obligated to prevent disclosure of commercially
sensitive information acquired in the course of exercising its
duties (pa. 5).

Containment and Surveillance:

In addition to material accountancy, the IAEA safeguards system
employs two other verification means: containment and surveillance.
Containment takes advantage of existing structural characteristics
at a facility and involves the use of seals and other devices to
prevent changes in the contents of an area without the Agency's
knowledge. Surveillance unlike containment involves detection
rather than prevention of the movement of material. It includes
both human and instrumental observations to monitor plant
activities.

Starting Point, Termination and Exemptions:

Safeguards are applied to nuclear material when it reaches a
certain composition or level of purity (pa. 34). They cease,
generally, when either the material is sufficiently diluted so as
to be non-recoverable or it is transferred out of the state (pa.l2).
There are also provisions included in each Safeguards Agreement for
several exemptions of material which would otherwise fall under
safeguards (pa. 36-38). 1In addition,the NPT excludes from
coverage nuclear material used in non-proscribed militarv activities
and in non-nuclear activities.

The Design Review:

Practically, the first step in implementing NPT safeguards is
the Design Review (pa. 42-58) during negotiations on the Subsidiary
Arrangement when the state supplies the IAEA with information on
the design of its existing facilities. The Design Review permits
the Agency to identify the features of particular facilities which
are relevant to safeguards application. On the bases of this
design information the Agency defines MBAs and KMPs, establishes
records, reports and verification requirements, and selects
containment and surveillance techniques. The Agency is entitled
to verify the accuracy of the design information provided by the
state. The results of the Agency's Design Review are reflected
in the particulars of the Facility Attachments which outline the
operational details of safeguards at specific facilities.
International Transfers:

Special procedures are specified in INFCIRC/153 regarding
safeguards requirements and procedures for the international
transfer of nuclear materials under the NPT (pa. 91-97). As for
other features of the NPT safepguards system, the Safeguards pamphlet
provides useful tabular o .mmaries of these provisions.
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Disputes:

Provision is made for disagreements of an administrative nature
to be submitted to the TAEA Board of Governors or te an arbitral
tribunal (pa. 20-22). When the Agency is unable to verify non-
diversion of safeguarded material the state may be required to
take certain actions within a reasonable time to enable verification,
_ or procedures for non-compliance may be initiated by the Board
- of Governors (pa. 18-19)., These procedures include notification
- of IAEA member states and the UN Security Council and General
Assembly. Ultimately, IAEA-sponsored material and technical
1 assistance may be recalled and the violating state suspended from
]

the IAEA.

Actual costs, number of inspections conducted and other details
of the Agency's safeguards program are given in "IAEA activities
under Article III of the NPT" cited above. These figures, which
2 cover up to 1979, indicate that the implementation of safeguards
- is becoming a proportionately bigger share of TAEA activities.

s PROPOSAL ABSTRACT B11(GTk)
l. Arms Control Problem:
Nuclear weapons - proliferation
2. Verification Type:
a) On-site inspection - selective

Y

- TAFA safeguards
b) International control organization

$ 3. Source:
Sweden. CCD/PV. 64T, 30 July 197L.

L. Summary:

The TAEA should extend its safeguards systems to include a
system of physical protection of all stockpiles of nuclear
material. The Agency itself should stockpile excess material.
Fssentially, this means the internationalization of the manage-
ment of nuclear material, to watch and nrotect it in order to
prevent inuclear proliferation.
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PROPOSAL ABSTRACT B12(I75)

Nuclear weapons - proliferation

2. Verification Type:

a) On-site inspection - selective
obligatory
IAEA safeguards
plant

! 1. Arms Control Problem:
I
i

f‘ b) Records monitoring

¢) Short-range sensors

d) International exchange of information - reports to inter-
national body

_ e) National self-supervision

= f) International control organization

- 3. Source:

International Atomic Energy Agency. Safeguarding Nuclear Material.
Proceedings of a Symposium held in Vienna from 20-24 October 1975.
2 volumes. STI/PUB/408.

4., Summary:

The papers included in these volumes emphasize actual practical
experience in the operation of material control systems, non-
destructive measurement techniques and safeguards procedures.

There are 86 papers, broken down into the following
chapters:

Volume I - General (4 papers),

- State Systems of Accounting and Control (11)
- Physical Protection of Nuclear Materials (3),
- - Information Systems and Real-Time Material Control
& (10),
A - Safeguards and Material Control Experience (9), arnd
- Probability and Safeguards (7).
Volume II - Instrumentation and Measurement Methods (20),
- Containment and Surveillance (4),
- Non-Destructive Measurements (2),
- Measurements in Reprocessing Facilities (2),
- High-Temperature Gas Reactors (3),
Mixed-Oxide Fuels (6), and
- Non-Destructive Measurements of Reactors and
Reactor Fuels (5).
Each paper is accompanied by an abstract in English.
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PROPOSAL ABSTRACT B13(I75)

1. Arms Control Problem:
Nuclear weapons -~ proliferation
- peaceful nuclear explosions

2. Verification Type:

X a) On-site inspection - selective
. - obligatory
;‘ - TAEA safeguards
¥ b) International control organization
! 3. Source:
3 Review Conference of the Parties to the Treaty on the Non-
- Proliferation of Nuclear Weapons. "Final declaration". NPT/
¥‘ CONF/35/1, Annex 1, 1975.
& See also: United Nations. Press Release. NPT/S56. T September
[ 1980. %
1 4. Summary:

1. Review of Article 3

The conference expressed the hope that all states having peace-
ful nuclear activities will establish and maintain effective
accounting and control systems and welcomed the TAFA's readiness
to assist states in so doing. It recommended intensified efforts
towards standardization and the universality of application
of TAFA safeguards while ensuring that safeguards agreements with
non-nuclear weapons states not parties to the treaty, are of ade-
quate duration, preclude diversion of any nuclear explosive devices
and 2ontain sppropriate provisions for the continuance of the
application of safeguards upon re-export. The conference re-
commended that more attention be given to the improvement of safe-
guards techniques, instrumentation, deata handling and implemen-
tation in order to ensure cost effectiveness.

The conference urged the establishment of common export require-
ments concerning safeguards particularly through extending apnli-
cation of safeguards to all peaceful nuclear activities in importing
states not parties to the Treaty. The conference urged further
, elaboration within the IAEA of concrete recommendations for the
» physical protection of nuclear material in use, storapge and
». transit, including principles relating to the responsibility of
- states, with a view to ensuring a uniform, minimum level of
- effective protection for such material.
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* The second NPT Review Conference of July 198N failed to reach apreement
on a substantive final declaration. Instead it reproduced the working
papers presented by various governments.
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2. Review of Article &

The conference recommended that any nuclear assistance
agreements should give weight to adherence to the Treaty by
the recipient states. 1In this connection measures of cooneration
might include increased and supplemental voluntary aid rrovided
bilaterally or through multilateral channels such as the IAFA's.

The conference recognized that regional or multinational
nuclear fuel cycle centres may be an advantageous way to satisfy,
safely and economically, the needs of many states while at the
same time facilitating physical protection and the application
of TAFA safeguards.
3. Review of Article 5

Nuclear explosive services should be provided to non-nuclear
weapons states by nuclear weapons states and be conducted under
the appropriate international observation procedures called for
in Article 5 and in accordance with other applicable international
obligations. The TIAFA is the appropriate international body
through which PNEs should be made available to any non-nuclear
weapon state., The TAEA is urged to commence consideration of
the special international procedures contemplated in Article 5.
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PROPOSAL ABSTRACT B1u4(GTT)

1. Arms Control Problem:
Nuclear weapons - proliferation

2. Verification Type:

a) On-site inspection - selective
; obligatory
IAEA safeguards
- general

b) Remote sensors
c) Short-range sensors
d) International control organization

3. Source:
United States Congress. Office of Technology Assessment,
Nuclear Proliferation and Safeguards. Washington, D.C.: 1977.

4, Summary :

The report identifies three routes to proliferation:
1) diversion of material from civilian programs,
2) construction of facilities specifically designed to
produce nuclear weapons materials, and
3) purchase or theft of fissile material.

Of these, most attention has,in the past,been paid to the first.
Four levels of control effort are specified, one of which is
the detection of attempts to acquire fissile material through the

use of safeguards or intelligence activities. Safeguards are
defined as "sets of regulations, procedures, and equipment designed
- to prevent and detect the diversion of nuclear materials from
o authorized channels" (p. 262). The report describes and evaluates
. US domestic safeguards as well as those of the IAEA., With regard
i to the latter the report concludes that it appears the IAEA will
succeed in developing and implementing improved equipment and
F techniques for monitoring light water reactors. Onload reactors
: such as CANDU may prove harder, requiring the stationing of
observers at plants. With regard to enrichment and reprocessing
plants, it is essential to develop advanced containment and
surveillance systems. Given adequate manpower and technical and
financial assistance the safeguards system should be able to
improve as the size of facilities under safeguards increase.

Several problems with the present TAEA safeguards system are
identified:

1) the limited power of response of the IAEA,

2) restrictions imposed by proprietary interests,

3) failure of facility designs to inteprate the application

of safeguards, and

4) dependence on inspector quality and morale.

A number of policv implications are also outlined in the report
regarding the IAEA safeguards systems. First, safeguards technology
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could be quickly upgraded through more extensive use of multi-
redundant cameras, seals, and portal monitors with full-time remote
alarm systems monitoring by inspectors. Current restrictions on
the operations of cameras and recording devices could be lifted.
New technology could and is being developed. Controls to prevent
procedural lapses could be made more strict. Real-time accounting
systems would also enhance the timeliness of detection.

The TAEA should also be assured that funding, staffing and
technical competence are augmented at a rate commensurate with
global expansion of nuclear facilities. This includes a high
quality recruitment and training program as well as high salaries.
New funding mechanisms to finance the IAEA might be considered
such as a tax on nuclear power.

The TAEA should also be provided with the authority to search for
undeclared facilities including the right to instigate unannounced
field investigations with full access to the territory of a state.
The TAEA safeguards should be extended to the civilian reactors
of France, the USSR and the PRC.

Safeguards should also be extended to cover acquisition through
imports or diversion of plutonium for military non-weapons purposes.

Agreement should be sought on a common plan of action and
graded sanctions for safeguards violations.

A standard text for multilateral and bilateral safeguards
agreements should be created. This would form a basis for
supplier states to demand that recipients submit all their
peaceful nuclear activities to safeguards.

The interface between IAEA safeguards and national materials
accounting systems should be improved such as through standardized
measuring and accounting systems.

In addition to safeguards, national intelligence gathering
capabilities are important, according to the report, especially
for detecting undeclared dedicated facilities and purchase/theft
routes to the acquisition of nuclear materials. Sources of
intelligence include:

1) political reporting from embassies,

2) other human intelligence,

3) monitoring communications,

4) overflights,

5) satellites, and

6) atmospheric sampling.

Effective responses to violations will mean the pooling of nuclear
intelligence.
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PROPOSAL ABSTRACT B15(A79)

1. Arms Control Problem:
Nuclear weapons - proliferation

2, Verification Type:
a) On-site inspection - selective
- obligatory
- IAEA safeguards
b) Short-range sensors

3. Source:
Imai, R. "Non-proliferation: A Japanese point of view". Survival
XXV, no. 1 (January/February 1979): 50-56.

4. Summary:
Unless safeguards are effective no arrangements (eg. international

fuel banks or multinational reprocessing) can meet basic non-prolifer-
ation objectives because the international community would have no
tool to detect and deter violations. Safeguards conceived of as a
technical fix based only on careful accounting of nuclear material
have been found ineffective in certain cases. Specifically, such a
safeguards system cannot deal with large bulk material handling
facilities like reprocessing plants or with "abrupt diversion" in
which a large quantity of weapons-usable material is diverted within
a very short time.

The present safeguards system was never intended to handle unlikely
scenarios and to catch diverters red-handed; rather it was
conceived as a means to deter states from engaging on weapons-
oriented nuclear activities.

Irai suggests that an effective international safeguards system

should include the following characteristics:

a) Safeguards should apply to the entire fuel cycle within a
state and should employ not only material accountancy control
but also advanced technologies to detect the physical removal
of nuclear material from facilities as well as computerized
checks on the material flow to detect anomalies within the
national fuel cycle. It should be based on the multiple
application of safeguard measures based on different principles
which will raise the level of operational confidence of the
deterrence system.

b) The system should employ technical means to extend the "critical
time" for nuclear materials so that diversion will become more
time-consuming and costly.

c¢) Rather than trying to prevent diversion, the system should look
for indications of weapons-oriented anomalies within the peaceful
fuel cycle. The existence of secret plutonium handling or
uranium-enrichment plants or unexplained refusals to accept
inspections should be considered more serious than excessive
"material unaccounted for".
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d) The safeguards system should be directly and promptly connected
with some international arrangement for making political
judgements on reports of anomalies and for imposing sanctions.

e) The way safeguards apply should differ between states accepting
full fuel cycle coverage and offering important national control

and protection structures, and those which do not.

PROPOSAL ABSTRACT B16(I180)

Arms Control Problem:

Nuclear weapons - proliferation

Verification Type:

a) On-site inspection - selective

- obligatory

- IAFA safeguards
b) Short-range sensors
c) International control organization

3. Source:
International Nuclear Fuel Cycle Evaluation. INFCE Summary
Volume. Vienna: published by the International Atomic Energy
Agency, 1980. STI/PUB/534.

4. Summary:

The reports of the eight INFCE Working Groups include a great
deal which .s relevant to the verification of non-proliferation
undertakings. Much, however, relates to measures that are
intended to improve control of nuclear materials and technology
which will thereby indirectly facilitate verification.

The reports identify those points in nuclear fuel cycles which
are sensitive to thie danger of diversion of materials and
equipment to weapons related purposes. These points are:

1) fresh fuel containing enriched uranium or plutonium,

2) uranium enrichment,

3) reactors,

4) spent fuel storage,

5) reprocessing, including plutonium storage and mixed oxide

fuel fabrication, and

6) spent fuel or waste disposal.

The summary volume and the reports of the Working Groups provide
a detailed assessment of the dangers of proliferation for each of
these points.

Three means of minimizing the danger of proliferation are

identified by the INFCE. The first of these are technical measures

which have a powerful influence on reducing the risk of theft but
only a limited influence on reducing the risk of state level
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proliferation. Four categories of technical measures are specified:
1) measures to reduce the presence of weapons-usable materials
in separated form in the fuel cycle,
2) measures to use radioactivity to protect those materials from
diversion,
3) measures to protect them by the use of physical barriers, and
4) the use of lower enrichment levels for research reactor fuels.
If successful in reducing the number of routes to theft or diversion
of materials, such technical measures should facilitate verification
by enabling verification bodies to concentrate their efforts

elsewhere.
Potentially more important than technical measures for reducing

proliferation dangers are institutional measures. These include

"a range of undertakings by either governments or private entities
to facilitate the efficient and secure functioning of the nuclear
fuel cycle and encompassing commercial contracts, intergovernmental
arrangements, technical assistance programmes, international
studies, non-proliferation agreements, supply assurances and
international and multinational institutions" (p. 44). The

purpose of these arrangements is to support and strengthen existing
mechanisms of cooperation in peaceful use of atomic energy, the
non-proliferation regime and the IAEA. Like technical measures
these institutional measures are likely to facilitate verification
by reducing the burden on verification organizations.

The third means of reducing proliferation dangers are improved
safeguards, which relate directly to verification. The summary
report describes briefly the existing international safeguards
regime of the IAEA. While the Working Groups in their reports
did not identify significant problems with the methods applied to
existing plants, further improvement to existing techniques was
foreseen as necessary to meet safeguards objectives at reasonable
costs 1in connection with technologies f{nr uranium enrichment,
industrial-scale reprocessing of irradiated fuel and mixed oxide
fuel fabrication, all of which involve the possibility of access
to special nuclear material in a form usable for nuclear weapons.
Such improvements should include:

1) taking into account the needs of safeguards when designing

facilities,

2) enhanced containment and surveillance, and

3) improved methods of materials accountancy.

The INFCE concluded that effective international safeguards are
essential to the nuclear power industry and the additional effort
involved in safeguards is of importance. The summarv volume and
the reports of the Working Groups give a more detailed ass